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CHAPTER 4.  LABORATORY MEDICINE 

 
4.01  PURPOSE 
 
 The purpose of this chapter is to define the requi rements for providing 
laboratory medicine services for patient care in De partment of Veteran Affairs 
(VA) medical centers and its outreach functions. 
 
4.02  POLICY 
 
 a.  All VA medical center main clinical laboratori es, laboratories in 
outpatient clinics and VA outreach functions that p erform laboratory tests for 
patient care purposes will provide an adequate numb er of laboratory medicine 
sections according to the policies and standards de fined in this chapter. 
 
 b.  The type and number of laboratory sections req uired in the VA medical 
center's main clinical laboratory will be determine d by the mission of the VA 
medical center, and special program needs within th e VA medical center. 
 
 c.  This policy establishes standards for VA testi ng sites, for patient test 
management, preanalytical testing components (such as standards for positive 
patient identification, specimen collection and han dling, and inventory, and 
storage of supplies), analytical testing components  (such as specifications 
and standards for method and instrument selection, validation of 
manufacturers' claims, calibration, preventive main tenance, internal and 
external quality control, and standardization), and  postanalytical testing 
components (such as verification of test results an d electronic data 
transmission, documentation, utilization review and  quality assurance) for 
Clinical Chemistry, Endocrine Chemistry, Microbiolo gy, Hematology, Coagulation 
and Special Coagulation, Diagnostic Immunology, Flo w Cytometry, Clinical 
Cytogenetic Services, and Urinalysis. 
 
 
4.03  CLINICAL CHEMISTRY 
 
 a.  Clinical Chemistry includes the subspecialties  of automated chemistry, 
special chemistry (including blood gases, and some immunological and routine 
chemistries), therapeutic drug monitoring, and endo crinology (which includes 
all radioimmunoassay procedures, if they are perfor med in the Clinical 
Chemistry Laboratory).  NOTE:  Due to its complex a nd unique requirements, 
toxicology is defined in a separate chapter (see Ch . 8.). 
 
 b.  Each VA medical center will have a Clinical Ch emistry Laboratory that 
provides accurate testing and reporting of results.  
 
 (1)  The guaranteed reliability of laboratory test  measurements includes: 
 
 (a)  Ensuring precision and accuracy of testing, 
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 (b)  Accuracy of reporting, 
 
 (c)  Appropriate utilization of Clinical Chemistry  information for patient 
care. 
 
 (d)  Obtaining the highest practical degree of uni formity and reliability of 
chemistry values. 
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 (2)   The Department of Veterans Affairs National Center for Laboratory 
Accuracy and Standardization (VANCLAS), standardiza tion materials will be 
utilized as they become available for selected anal ytes.  Each testing site 
that performs clinical chemistry tests for patient care in VA medical centers 
will utlize manufacturers standards and calibrators  in addition to VANCLAS 
standards.  An integral part of VA's Quality Improv ement (QI) Program, VANCLAS 
is a VA clinical resource center that: 
 
 a .  Facilitates standardization of testing methods i n VA.  This includes 
providing timely surveys to assess, monitor, and as sist in accuracy of 
testing, precision and linearity of analytical syst ems. 
 
 b .  Provides consultative services for troubleshooti ng problems associated 
with the College of American Pathologists (CAP) pro ficiency testing (PT) 
surveys and the VANCLAS Standarization Program. 
 
 c .  Provides education to ensure standardized, accur ate and precise 
chemistry results on measurements of patient specim ens in all VA medical 
center chemistry laboratories. 
 
NOTE:  Other QI components include inspection, accr editation, quality control, 
PT and Total Quality Improvement (TQI) Programs. 
 
 (3)  All testing sites that provide clinical chemi stry services will utilize 
TQI standards, as outlined in Chapter 2. 
 
 (4)  The CAP Commission on Inspection and Accredit ation will be the primary 
inspection and accreditation agency for all VA Clin ical Chemistry Services. 
 
 (5)  The most recent and highest level of applicab le National Committee for 
Clinical Laboratory Standards (NCCLS) consensus sta ndards and guidelines for 
good laboratory practice will be used for technical  guidance.  NOTE:  
Supervisory personnel must weign the cost of follow ing these guidelines 
against the benefit they offer to improving the qua lity of test result. 
 
 (6)  The standards for Clinical Chemistry in VA me dical center Pathology and 
Laboratory Medicine Services will be in accordance with those published in the 
current edition of Accreditation Manual for Hospita ls by the Joint Commission 
on Accreditation of Healthcare Organizations (JCAHO ) and the CAP Laboratory 
Accreditation Program Manual. 
 
 c.  Chemistry Personnel 
 
 (1)  The Chief, Pathology and Laboratory Medicine Service, is responsible 
for: 
 
 (a)  Having a written organizational plan for the Clinical Chemistry 
Section; and 
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 (b)  Providing for adequate number of qualified pe rsonnel, and may, if 
appropriate, delegate a qualified Chief for the Cli nical Chemistry Section. 
 
 (c)  Providing a written personnel policy. 
 
 (d)  Following MP-5, Chapter 430, "Performance Man agement System," to 
provide performance standards for each employee.  N OTE:  Each laboratory 
section supervisor will specify the tests that pers onnel are qualified to 
perform. 
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 (e)  Providing a functional in-service continuing education program to 
ensure the educational development of the laborator y's personnel. 
 
 (2)  The Chief, Clinical Chemistry Laboratory will  be a qualified clinical 
laboratory scientist, or clinical pathologist, who has earned a doctoral 
degree and has had relevant experience and qualific ations in clinical 
chemistry.  NOTE:  In a non-affiliated VA medical c enter, this position may  
be difficult to fill; The Chief, Pathology and Labo ratory Medicine, will 
provide consultants when necessary to ensure approp riate clinical chemistry 
operations. 
 
 (3)  The clinical chemistry supervisor must have w ork experience, education, 
and training of a professional quality and scope to  perform functions at the 
grade level for which being considered, and meet th e supervisory credentials 
required by CAP (see Ch. 12). 
 
 (4)  Medical technologists must have the appropria te educational background 
to meet the VA personnel qualification standards (s ee Ch. 12). 
 
 (5)  Technicians must have the appropriate educati onal background to meet VA 
personnel qualification standards, and to perform l aboratory tests or 
procedures according to established and approved pr otocols.  NOTE:  These 
tests are performed directly under the supervision of a qualified 
technologist, supervisor, Chief, Pathology and Labo ratory Medicine Service, or 
designee (see Ch. 12). 
 
 d.  Chemistry Facilities.  The medical center Dire ctor, Chief of Staff, and 
Chief, Pathology and Laboratory Medicine Service, w ill ensure that the 
appropriate space, facilities, and environmental co nditions are provided to 
produce a quality test product in the Clinical Chem istry Laboratory. 
 
 (1)  The Clinical Chemistry Laboratory shall be co nstructed, arranged, and 
maintained to ensure the appropriate space, ventila tion, workbench areas, 
hoods, computers, and other utilities and facilitie s, to conduct laboratory 
testing and reporting. 
 
 (2)  Instruments which are micro-processor driven and are sensitive to 
electrical current instabilities must be protected from electrical 
fluctuations and interruptions. 
 
 (3)  Proper laboratory room temperature (25 degree s +  3 degrees Centigrade) 
and relative humidity (50 percent +  15 percent) shall be maintained.  NOTE:  
Some instruments allow +  5 degrees variation at room temperatures, and in s ome 
States such as, NV, 50 percent humidity +  15 percent is virtually impossible. 
 
 (4)  The Clinical Chemistry Laboratory will confor m to all the appropriate 
health and safety regulations as required by JCAHO,  Occupational Safety and 
Health Administration (OSHA), and other State and l ocal agencies, as 
appropriate. 
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 e.  Chemistry Test Requests 
 
 (1)  The Chief of Staff shall be responsible for d efining the providers who 
may request laboratory tests.  This may include phy sicians, physician 
assistants, nurse practitioners, dentists, optometr ists, podiatrists and 
others in the VA medical center who are certified t o order tests as noted in 
the minutes of the VA medical center's Clinical Exe cutive Board (CEB) and the 
Medical Staff Bylaws. 
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 (2)  All testing will only be done at the written request and/or 
computerized order entry of an authorized provider.   Oral requests for 
laboratory tests will not be honored.   NOTE:  This will be enforced by the 
Chief, Pathology and Laboratory medicine Service.  At a minimum, the request 
must include: 
 
 (a)  The patient's name, Social Security Number (S SN), and the name of the 
requesting provider; 
 
 (b)  Location of the patient; 
 
 (c)  Time and date of specimen collection; 
 
 (d)  Test(s) to be performed; and 
 
 (e)  Any additional information that is relevant a nd necessary to ensure 
accurate and timely testing, and reporting of resul ts.  NOTE:  This additional 
information shall be determined by each VA medical center's CEB, as recorded 
in the minutes of the CEB and the Medical Staff Byl aws. 
 
 (3)  Ward clerks and other trained health care per sonnel may enter test 
requests for Clinical Chemistry tests through the o rder entry menu of  
Decentralized Hospital Computer Program (DHCP) in t he VA medical center. 
 
 (4)  Test requisition forms must be kept for 2 yea rs (see Ch. 2, App. 2C) 
and the daily collection list will be retained for at least 1 month in the 
DHCP system.  NOTE:  Records are to be disposed of in accordance with the 
Veteranss Health Administartion (VHA)'s Records Con trol Schedule (RCS) 10-1. 
 
 f.  Preanalytical Phase TQI.  The Chief, Pathology  and Laboratory Medicine 
Service, shall be responsible for all professional and technical aspects of 
the Clinical Chemistry Laboratory.  This includes p olicies on preanalytical, 
analytical, and postanalytical phases of testing.  For example, for the 
preanalytical phase, written standards must be esta blished for: 
 
 (1)  Patient preparation. 
 
 (2)  Specimen collection and handling. 
 
 (3)  Proper maintenance and identification of numb ers throughout the entire 
testing process. 
 
 (4)  Specimen storage integrity and storage condit ions. 
 
 (5)  Inventory control of supplies. 
 
 (6)  Other components which will affect the accura cy and reliability of 
testing of patient specimens in the laboratory. 
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 (1)  Positive Patient Identification.  The Chief, Pathology and Laboratory 
Medicine Service, shall be responsible for establis hing policies and 
procedures to ensure the positive identification of  the correct specimen of 
each patient for Clinical Chemistry testing.  As an  example, inpatients can be 
properly identified with a legible hospital identif ication (I.D.) bracelet 
(where applicable) containing the patient's name an d Social Security Number. 
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 (2)  Specimen Collection and Handling 
 
 (a)  The Chief, Pathology and Laboratory Medicine Service, shall establish a 
written policy for a specimen collection and handli ng manual in Clinical 
Chemistry.  This policy shall contain: 
 
 1 .  Clearly written standards of the nature and amou nts of specimen to be 
collected. 
 
 2 .  Any special requirements for timing of collectio ns. 
 
 3 .  Types and amounts of preservatives or anticoagul ants. 
 
 4 .  Appropriate containers. 
 
 5 .  Any unique requirements for handling between the  time of collection and 
the time received by the laboratory. 
 
 6 .  Any special patients' preparation procedures. 
 
 7 .  Instructions for proper labeling of containers. 
 
 8 .  Any special need for appropriate clinical data t hat is to accompany the 
specimen. 
 
 9 .  Mechanisms for accurate documentation of specime n arrival,  the date and 
time of arrival into the laboratory, and assurance the identity is maintained 
throughout processing and storage. 
 
 10 .  Clearly written criteria for appropriate specime n integrity, which 
includes policies on rejection of unacceptable spec imens, and, where 
applicable, interfering substances that cause analy tical biases (e.g., 
medications, anticoagulants, preservatives). 
 
 11 .  Clearly written instructions regarding the handl ing of sub-optimal 
specimens and for cancellation of tests, or request s for additional specimens. 
 
 12 .  Defined time limits will be established for each  VA medical center for 
all specimens analyzed so as to provide clinically useful laboratory data for 
the user and not compromise the integrity of the sp ecimen being measured. 
 
 a .  A written standard must be established in which all testing will be done 
in a timely manner, in accordance with clinically u seful criteria, by each 
medical center to ensure quality patient care. 
 
 b .  A monitoring system to evaluate the adequacy of the turn-around time of 
the test results must be implemented, evaluated, an d documented on a regular 
basis. 
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 13 .  Clearly written instructions for appropriate sto rage conditions, which 
will not compromise the integrity of the specimen b eing analyzed, must be 
available.  NOTE:  Tests not done on a routine basi s must be properly stored 
in a refrigerator (at 2 degrees to 6 degrees Centig rade) or non-defrosting 
freezer (at -20 degrees to -70 degrees Centigrade).  
 
 14 .  Instructions and methods for specimen collection  and processing in the 
main clinical laboratory, nursing stations, operati ng rooms, emergency areas, 
outpatient areas, and all phlebotomy stations.  The se instructions and methods 
must be prepared using the following NCCLS guidelin es: 
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 a .  HI-A3, "Evacuated Tubes for Blood Specimen Colle ction" (see subpar. 
4.12a); 
 
 b .  H3-A3, "Procedures for the Collection of Diagnos tic Blood Specimens by 
Venipuncture" (see subpar. 4.12b); 
 
 c .  H18-A, "Procedures for Handling and Processing o f Blood Specimens" (see 
subpar. 4.12c). 
 
 d .  GP8-P, "Collection and Transportation of Single- Collection Urine 
Specimens" (see subpar. 4.12d). 
 
 e .  GP-13-P, "Collection and Preservation of Timed U rine Specimens" (see 
subpar. 4.12e); 
 
 f .  T/DM6-P, "Blood Alcohol Testing in the Clinical Laboratory" (see subpar. 
4.12f); 
 
 g .  C27-T, "Blood Gas Preanalytical Considerations: Specimen Collection, 
Calibration, and Controls" (see subpar. 4.12g). 
 
NOTE:  Instructions and methods for specimen collec tion and processing will be 
available in the main clinical laboratory, at all n ursing stations, the 
operating rooms, outpatient areas, emergency areas,  and all VA medical center 
phlebotomy stations. 
 
 (b)  The Chief, Pathology and Laboratory Medicine Service, must develop a 
written specimen collection and identification poli cy for drugs of abuse 
testing for patients, which will include: 
 
 1 .  Standards on specimen requirements. 
 
 2 .  Validity of specimen and person. 
 
 3 .  Chain of custody. 
 
 4 .  Security of specimen. 
 
 5 .  Preservation of the confidentiality of the resul ts and the identity of 
the individual (see Ch. 8.) 
 
 (3)  Equipment, Reagents and Supplies.  The Clinic al Chemistry Laboratory 
must utilize test procedures, instruments, reagents , calibrators, quality 
control materials and other supplies that provide a ccurate and reliable test 
results and test reports.  Each item supplied shall  be of sufficient quantity 
and quality to ensure accurate and/or precise labor atory results that are 
reported in a timely manner. 
 
 (a)  The Chief, Pathology and Laboratory Medicine Service, shall: 
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 1 .  Ensure the acquisition, in sufficient supply so as to not compromise the 
quality of laboratory testing or patient care, of i nstruments, reagents, 
calibrators, quality control materials and other re quired supplies and 
consumables. 
 
 2 .  Be responsible for defining criteria for accepta ble storage conditions 
for reagents, standards, calibrators, and quality c ontrol materials: 
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 a .  The storage conditions must be monitored on a re gular basis. 
 
 b .  Remedial actions taken to correct conditions tha t fail to meet the 
specified standards must be documented, and those r ecords must be kept; 
records are to be disposed of in accordance with VH A's RCS 10-1. 
 
 3 .  Ensure that reagents, calibrators, and quality c ontrol materials shall 
be of the highest quality, stable with long shelf l ife, and must provide 
accurate patient test results that are traceable, w henever possible, to a 
definitive, reference, consensus or comparative met hod.  NOTE:  At a minimum, 
all materials must be dated upon receipt, when open ed or used, and when 
reagents were prepared,  In addition, a label must include the contents of the 
prepared reagents and an expiration date. 
 
 4 .  Ensure that a written policy on the appropriate labeling of reagents, 
chemicals, calibrator and quality control materials  that meet CAP Laboratory 
Accreditation Standards.  Guidelines for immunochem istry shall include such 
items as: 
 
 a .  Identity; 
 
 b .  Titer strength, or concentration of, the antibod ies, when significant; 
 
 c .  Recommended storage requirements for the antigen ; 
 
 d .  Antibodies; 
 
 e .  Calibrators; 
 
 f .  Quality control materials and regents; and 
 
 g .  Other pertinent information required for proper use. 
 
 5 .  Establish tolerance limits for: 
 
 a .  Water purity, 
 
 b .  Refrigeration, 
 
 c .  Freezer, and 
 
 d .  Room temperature. 
 
 6 .  Ensure that all toxic and biohazardous chemicals  and radioactive 
materials are labeled and stored according to the s afety policies and 
procedures established in the medical center, as we ll as those in the 
Pathology and Laboratory Medicine Service Safety Ma nual. 
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 a .  The Pathology and Laboratory Medicine Service Sa fety Manual should 
include policies on hazardous waste disposal, safe work practices, and 
internal and external disaster preparedness. 
 
 b .  Guidelines which must be followed include NCCLS:  
 
 (1 )  GP5-T, "Clinical Laboratory Waste Management" (s ee subpar. 4.12h); 
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 (2 )  M29-T2, "Protection of Laboratory Workers from I nfectious Diseases 
Transmitted by Blood, Body Fluids and Tissue" (see subpar. 4.12i); 
 
 (3 )  I17-P, "Protection of Laboratory Workers from In strumentation 
Biohazards" (see subpar. 4.12j); and 
 
 (4 )  H5-A2, "Procedures for the Handling and Transpor t of Domestic 
Diagnostic Specimens and Etiologic Agents" (See sub par. 4.12k). 
 
 7 .  Have written policy and procedures for inventory  control.  NOTE:  The 
NCCLS GP6-P, "Inventory Control Systems for Laborat ory Supplies," guidelines 
must be adhered to when developing the written poli cies (see subpar. 4.12l). 
 
 (b)  Every effort must be made to practice cost-co ntainment without 
sacrifice of quality of in Pathology and Laboratory  Medicine Service.  
Whenever possible, consideration should be given to  regional group purchasing 
and/or other recommendations of the VA National Cen ter for Cost Containment.  
NOTE:  The guidelines on NCCLS GP11-P, "Cost Accoun ting in the Clinical 
Laboratory," must be implemented (see subpar. 4.12m ). 
 
 (c)  The requesting of equipment, materials and ot her consumables must be 
accomplished according to the procedures and guidel ines of the Integrated 
Funds Distribution, Control Point Activity (IFCAP),  Accounting and 
Procurement, a function of the VA medical center's Office of Acquisition and 
Materiel Management. 
 
 g.  Analytical Phase 
 
 (1)  Method Selection and Procedure Manuals.  The Chief, Pathology and 
Laboratory Medicine Service, shall have the respons ibility of establishing 
standards and policies for the selection of instrum ents, test procedures, 
preventive maintenance schedules and quality contro l methods that represent 
the best available technolog to ensure accurate and  reliable laboratory 
testing.  Each analytical component must be of high  quality and cost-
effective.  This includes appropriate selection of instruments, reagents, 
procedures, calibrator materials, calibration metho ds, quality control 
protocols, and preventive maintenance schedules. 
 
 (a)  The selected test method must represent curre ntly utilized chemistry 
procedures, which will ensure reproducible and accu rate test results. 
 
 (b)  The Chief, Pathology and Laboratory Medicine Service, or qualified 
designee, shall be responsible for: 
 
 1 .  A written procedure for all test methods, using the NCCLS, GP2-A-2, 
"Clinical Laboratory Procedure Manuals," guidelines . (See subpar. 4.12n.)  
NOTE:  These guidelines must be present in the test ing area(s). 
 
 a .  As a minimum the written test procedures should contain: 
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 (1 )  The principle of the test, 
 
 (2 )  Specimen requirements, 
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 (3 )  Reagents, 
 
 (4 )  Calibration frequency and procedure, 
 
 (5 )  Quality control, 
 
 (6 )  Test procedure, 
 
 (7 )  Calculation section, 
 
 (8 )  Reference range or test results, 
 
 (9 )  References, and 
 
 (10 )  Any pertinent information such as interferences (endogenous and 
exogenous) known about the test method.  NOTE:  The  NCCLS C28-P guidelines on 
"How to Define, Determine, and Utilize Reference In tervals in the Clinical 
Laboratory," (see subpar. 4.12o.) and NCCLS EP7-P g uidelines on "Interference 
Testing in Clinical Chemistry," (see subpar. 4.12p. ) must be utilized. 
 
 b .  If the appropriate package insert information is  not provided by the 
manufacturer, the laboratory must provide the infor mation.  The manufacturer's 
package inserts cannot be used as the only written procedure, unless they 
follow the NCCLS GP2-A-2 guidelines (see subpar. 4. 12n). 
 
 2 .  Ensuring that each procedure manual is reviewed,  approved, signed and 
dated on an annual basis by qualified supervisory p ersonnel. 
 
 3 .  All technical and procedure manual reviews. 
 
 4 .  Approving, signing and dating each change in a p rocedure.  NOTE:  The 
laboratory must maintain a copy of each procedure w ith the dates of initial 
use and discontinuance.  NOTE:  Records are to be d isposed of in accordance 
with VHA's RCS 10-1. 
 
 5 .  Establishing a written protocol for any in-house  developed methods, or 
modified analytical systems, to evaluate the adequa cy of the precision, 
linearity, lower limits of detection, reference, ra nge, and accuracy (whenever 
possible, with the use of definitive, reference, or  comparative method 
comparison). 
 
 a .  Criteria for reagent stability, calibration freq uency, and appropriate 
quality control materials must be established. 
 
 b .  The following references must be used to documen t acceptability of 
Clinical Chemistry test methods: 
 
 (1 )  For clinical chemistry methods, the NCCLS EP10-T , "Preliminary 
Evaluation of Clinical Chemistry Methods," (see sub par. 4.12q). 
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 (2 )  For immunochemistry methods, NCCLS: 
 
 (a )  D12-A, "Immunoprecipitin Assays:  Procedures for  Evaluating the 
Performance of Materials," (see subpar. 4.12r). 
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 (b )  D13-T, "Agglutination Analyses:  Characteristics  of Antibody, 
Methodology, Limitations, and Clinical validation,"  (see subpar. 4.12s). 
 
 (c )  D14-T, "Enzyme and Fluorescence Immunoassays," ( see subpar. 4.12t). 
 
 (d)  Analytes measured from analytical test-kit pr ocedures must be FDA (Food 
and Drug Administration (FDA)-approved and meet the  same general guidelines 
and standards of the analytical system section.  Be cause many kit methods may 
be manual tests, the precision requirements may exc eed a monthly Coefficient 
of Variation (C.V.) of 5 percent but should not exc eed, as a maximum, 20 
percent. 
 
 (e)  The same standards and guidelines for the per formance of routine and 
special Clinical Chemistry tests in each VA medical  center apply for all VA 
Reference Laboratory Services, which includes the S pecial Clinical Resource 
Centers (see Ch. 11). 
 
 1 .  The NCCLS H5-A2, "Procedures for the Handling an d Transportation of 
Domestic Diagnostic Specimens and Etiologic Agents, " guidelines must be 
followed for establishing standards and policies (s ee subpar. 4.12k). 
 
 2 .  All analytic testing referral work must be provi ded by laboratories, 
which are licensed by Department of Health and Huma n Services (HHS), or 
another accrediting body acceptable to HHS, under t he regulations of the 
Clinical Laboratory Improvement Act of 1988, (see C h. 11). 
 
 6 .  Reviewing, re-approving, signing and dating all laboratory service 
policies.  NOTE:  The Acting Chief, Pathology and L aboratory Medicine Service, 
shall be responsible in the event the Chief, Pathol ogy and Laboratory Service 
changes. 
 
 (2)  Instrument Selection.  The Chief, Pathology a nd Laboratory Medicine 
Service, shall follow analytical guidelines for sel ection of analytical 
instrument systems commensurate with the guidelines  of the Director, Pathology 
and Laboratory Medicine Service has established for  VA medical centers of 
varying size and patient-mix complexity. 
 
 (a)  For automated routine analytical instruments (including desk-top or 
alternate-site analyzers), VA medical centers will select only FDA-approved 
analytical systems. 
 
 (b)  Selection must be based on documented evidenc e that the instrument: 
 
 1 .  Has good analytical precision (i.e., a long-term  or between-run 
precision of automated analytical chemistry systems  should generally have 5 
percent C.V. or less, immunochemical systems 6 to 1 0 percent, and RIA 
(Radioimmunoassay (RIA) systems 11 to 15 percent). 
 
 2 .  Is microprocessor controlled to minimize sample manipulation. 
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 3 .  Does not require frequent calibration and preven tive maintenance. 
 
 4 .  Is dependable based on experience of other VA me dical centers and 
private sector laboratories. 
 
 (c)  Whenever possible, the VA medical center's ma jor, routine automated 
analytical chemistry systems must be interfaceable to the VA medical centers 
DHCP computer
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system.  NOTE:  The Director, Pathology and Laborat ory Medicine Service, must 
be consulted if there are any doubts about the purc hase or lease of an 
analytical system, especially if it is a new model or from a new vendor that 
has never been clinically evaluated. 
 
 (3)  Validation of Test Performance Characteristic s.  The Chief, Pathology 
and Laboratory Medicine Service, shall, whenever ne cessary, be responsible for 
establishing a policy for validation of test perfor mance characteristics of an 
analytical system. 
 
 (a)  All newly purchased analytical systems (inclu ding test kits and in-
house developed systems) should follow the NCCLS EP  10-T, "Primary Evaluation 
of Clinical Chemistry Methods," (see subpar. 4.12q. ), to validate the 
performance characteristics on precision, linearity , accuracy or comparability 
of results, and reference ranges.  Potential carry- over, drift, outliers and 
bias, reagent stability, DHCP computer interfacing,  and other functions must 
be part of the evaluation process using fresh patie nt specimens as specified 
in the NCCLS EP 10-T protocol. 
 
 (b)  For more extensive precision, linearity and a ccuracy documentation the 
NCCLS EP5-T, "User Evaluation of Precision Performa nce of Clinical Chemistry 
Devices," (see subpar. 4.12u.) and NCCLS EP-9-P, "U ser Comparison of 
Quantitative Clinical Laboratory Methods Using Pati ent Samples," (see subpar. 
4.12v.) are the protocols of choice for verificatio n of the method's 
analytical performance characteristics, and must be  followed. 
 
 (c)  If the analytical system is replacing an exis ting system, parallel 
testing must be done to ensure that the same refere nce ranges can be used.  
Parallel testing must be used when the lot numbers of reagents, calibrators, 
or quality control materials are changed. 
 
 1 . There must be a written protocol which includes t he scope and design of 
the parallel testing and statistical model used to ensure that the accuracy of 
testing of the patient specimens is not compromised . 
 
 2 .  Records are to be disposed of in accordance with  VHA's RCS 10-1,. 
 
 (d)  The verification of all test methods must inc lude: 
 
 1 .  Precision, 
 
 2 .  Accuracy and linear range, 
 
 3 .  Sensitivity (lower limits of reliable detection in which two analytical 
points or values are distinguishable), and 
 
 4 .  Whenever possible, analytical specificity, which  includes a list of 
interfering substances. 
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 (e)  The laboratory must have documentation of the  verification or 
establishment of all applicable test performance sp ecifications.  NOTE:  
Records are to be disposed of in accordance with VH A's RCS 10-1. 
 
 (4)  Calibration 
 
 (a)  To ensure accuracy of testing, a written prot ocol is necessary, which 
shall include: 
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 1 .  Type and number of calibrators to be used; 
 
 2 .  Specifications of the accuracy of the assignment  values (target values) 
of the calibrating materials; 
 
 3 .  Frequency of calibration; 
 
 4 .  Stability of the calibration materials; 
 
 5 .  Appropriate storage conditions; and 
 
 6 .  A protocol and documentation that the patient's specimens are being 
analyzed accurately and/or precisely. 
 
 (b)  Stable calibration materials and standards (p rimary and secondary) with 
accurate assignment of values must be used. 
 
 (c)  The laboratory must, as a minimum, follow the  schedule recommended by 
the manufacturer for FDA-approved systems.  More fr equent calibration may be 
necessary with some analytes such as blood gases, e specially with non-
automated instruments and when there are frequent c hanges in lots of reagents, 
calibrating and quality control materials. 
 
 (d)  For in-house developed methods, or systems, t he frequency of 
calibration will depend on scientific data to ensur e reliable testing provided 
by the laboratory. 
 
 (e)  The Chief, Pathology and Laboratory Medicine Service, shall establish a 
policy for calibration procedures and methods, whic h requires each Clinical 
Chemistry Laboratory to participate and follow VANC LAS guidelines for 
standardization. 
 
 1 .  The laboratory shall calibrate to the designated  definitive, reference, 
or consensus methods and, if available, reference m aterials (i.e., from 
National Institute of Standards and Technology and VANCLAS) to maintain 
certification in the VANCLAS Program. 
 
 2 .  Verification of accuracy of testing of patient s pecimens shall be 
evaluated on fresh, unfrozen materials with assignm ent values that are 
traceable to a definitive, reference, or consensus method. 
 
 3 .  For example, VANCLAS has materials available for  cholesterol, sodium, 
potassium, and chloride testing.  Laboratories must  use this resource to 
validate their calibration procedure for cholestero l, sodium, potassium and 
chloride. 
 
 4 .  Whenever inappropriate or inaccurate calibration  procedures lead to 
inaccurate laboratory results, immediate sanctions such as suspension of 
patient testing will be imposed on the 10 critical analyte(s) (i.e., analytes 
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whose inaccurate results endanger the patient's lif e), which exceed Action 
Limits as defined in subpar. 4.03 g. (7)(c)8 .). 
 
 a .  There will be no patient care testing of the cri tical analyte in 
question until the problem has been identified, cor rected, and has met the 
VANCLAS requirements for satisfactory performance. 
 
 b .  All other regulated analytes that are not on the  critical testing list 
will result in remedial and educational activities,  but no discontinuance of 
patient testing. 
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 (5)  Preventive Maintenance 
 
 (a)  The Chief, Pathology and Laboratory Medicine Service, shall be 
responsible for establishing standards and policies  for preventive 
maintenance, and equipment function checks. 
 
 1 .  As a minimum, to ensure optimal function of inst ruments, the 
manufacturer's preventive maintenance schedule and function verification 
checks will be adhered to, documented, and reviewed  by a supervisory personnel 
or designee on a regular interval. 
 
 2 .  All equipment in the Clinical Chemistry Laborato ry will have: 
 
 a .  A schedule and description for instrument and eq uipment function checks; 
and 
 
 b .  A detailed protocol for comprehensive preventive  maintenance which will 
include: 
 
 (1 )  Whom to notify when there is a malfunction, 
 
 (2 )  Completion of down-time report, and 
 
 (3 )  A log book documenting the corrective action tak en. 
 
NOTE:  The supervisory staff must immediately revie w daily quality control 
data to ensure that the instrument and/or equipment  is performing to the 
manufacturer's specifications and is reporting accu rate and reliable test 
results. 
 
 (b)  The Chief, Pathology and Laboratory Medicine Service, shall be 
responsible for establishing written standards and policies for preventive 
maintenance and function checks for thermometers, t imers, centrifuge speed, 
heating blocks, spectrophotometers, photometers, ra dioactive counters, 
automated pipettes, glassware cleanliness, water, e lectrical outlets, and 
other associated equipment used in the chemistry la boratory.  NOTE:  It is 
required that, as a minimum, the standards be set a ccording to the CAP, JCAHO 
and OSHA guidelines, and the documents be kept; rec ords are to be disposed of 
in accordance with VHA's RCS 10-1. 
 
 1 .  Log books must be established to ensure equipmen t and test system 
overall performance necessary for accurate and reli able test results and 
reporting for: 
 
 a .  In-house developed methods, or associated equipm ent, used for FDA-
approved test kits; 
 
 b .  Standards and policies for preventive maintenanc e; 
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 c .  Frequency schedule; and 
 
 d .  Equipment function checks.  NOTE:  All log book data must be kept; 
records are to be disposed of in accordance with VH A's RCS 10-1. 
 
 2 .  Policies must be written with clearly defined in strument preventive 
maintenance and function check procedures.  The ext ent and frequency of 
maintenance and function checks must be clearly def ined, meeting the 
established specifications and
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recommendations to ensure accurate and reliable tes ting.  NOTE:  All 
maintenance and function checks performed must be d ocumented and the records 
must be kept; records are to be disposed of in acco rdance with VHA's RCS 10-1. 
 
 (6)  Internal Quality Control 
 
 (a)  The Chief, Pathology and Laboratory Medicine Service, shall be 
responsible for: 
 
 1 .  A written policy for quality control for each te st method, which should 
include clearly defined policies, procedures, toler ance limits, corrective 
action and related information. 
 
 2 .  Establishing standards and policies concerning t he quality control 
program that is practical and effective in preservi ng quality testing in the 
Clinical Chemistry Laboratory.  The NCCLS protocol C24-A, "Internal Quality 
Control Testing: Principles and Definitions," must be followed (see subpar. 
4.12w). 
 
 (b)  All internal quality control programs must ha ve a written document for 
the design and evaluation of the program, and a wri tten protocol in operation 
to routinely detect significant analytical errors d ue to instrument 
malfunction, deteriorated or unsuitable reagents, a nd/or quality control 
materials. 
 
 1 .  As a minimum, a two-level quality control materi al must be used each day 
for each 8 hours of testing. 
 
 2 .  The quality control materials must be used in th e same manner as the 
patient specimens, and immediate action must be tak en along with proper 
documentation whenever the VA-modified Shewhart-Wes tgard quality control rules 
are violated. 
 
 3 .  The quality control results (i.e., DHCP Levy-Jen nings chart and Monthly 
Summary Report) must be actively reviewed (daily, w eekly, monthly), initialed 
and dated by the supervisory personnel each day the  test is employed. 
 
 4 .  A monthly summary of the chemistry laboratory's problems (if any) shall 
be forwarded to the Pathology and Laboratory Medici ne Service Quality 
Assurance Committee for review. 
 
 5 .  All changes in quality control values during the  analytical phase must 
be entered into the control database by laboratory personnel; a summary of the 
changes must be documented and submitted to the Chi ef, Pathology and 
Laboratory Medicine Service, or qualified designee,  for review.  All quality 
control records shall be kept; records are to be di sposed of in accordance 
with VHA's RCS 10-1. 
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 6 .  There must be complete and detailed documentatio n of corrective action 
taken when the control values exceed defined tolera nce limits and violate the 
quality control action rules.  A corrective action report must be written for 
any unacceptable quality control result and be subm itted to the Chief, 
Pathology and Laboratory Medicine Service, or desig nee, prior to the service's 
monthly Quality Assurance Committee meeting. 
 
NOTE:  If the quality control problem becomes frequ ent, an in-service 
continuing education must be provided. 
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 (c)  For qualitative tests, quality control will i nclude a positive as well 
as negative quality control specimens with each bat ch of analyses. 
 
 1 .  For electrophoresis, at least one control sample  containing fractions 
representative of those routinely evaluated in pati ent specimens, must be used 
in each electrophoretic plate. 
 
 2 .  For blood gases (pO2, pCO2, HCO3, pH) measuremen ts, two-level quality 
control specimens (high and low), as a minimum, mus t be run every 8 hours.  
The NCCLS C27-T, "Blood Gas Preanalytical Considera tions:  Specimen 
Collection, Calibration and Controls," guideline mu st be used as the quality 
control protocol (see subpar. 4.12g). 
 
 3 .  For quantitative radial immunodiffusion and Enzy me-Linked 
Immunoabsorbant Serum Assay (ELISA) methods, at lea st two quality control 
samples must be run with each plate.  If immunochem istries, including 
radioimmunoassays, are employed in the Clinical Che mistry Laboratory, the 
laboratory must employ a Quality Control Program, w hich will evaluate all 
phases of the test system (antigens, antibodies, co mplement, etc.) to ensure 
reactivity and uniform dosages when positive and ne gative controls alone are 
not sufficient.  NOTE:  For immunochemistry tests, particular attention should 
be given to the potency of antibodies when exceedin g the expiration date. 
 
 (d)  Whenever possible, another type of internal q uality control should be 
effected in the form of periodic blind retesting of  patient specimens.  
Depending on the critical nature of the tests, spec imens from the previous 
day's run should be resubmitted for re-analysis to ensure accuracy, 
repeatability and reliability of the analytical tes ting process.  There must 
be defined acceptable limits, which must be reviewe d and documented, in a 
timely manner, by the Chief, Pathology and Laborato ry Medicine Service, or 
qualified designee. 
 
 (e)  The Chief, Pathology and Laboratory Medicine Service, must have a 
written policy for extending the expiration date of  reagents, calibrators, 
quality materials, and other consumable materials w ithout compromising patient 
care. 
 
 1 .  Particular attention should be given to any abru pt changes in quality 
control results should they occur when the reagent( s), calibrator(s), or 
quality control material(s), exceed the expiration date. 
 
 2 .  In general, all out-dated materials (which inclu des reagents, 
calibrators, standards, quality control materials a nd other consumables) must 
not be used for patient testing unless authorized b y the Chief, Pathology and 
Laboratory Medicine Service, or designee. 
 
 3 .  If the materials are kept beyond the expiration date, it is recommended 
that the laboratory has a testing method defined to  determine the 
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acceptability of the materials without sacrificing the clinical usefulness of 
the test.  The following NCCLS guidelines must be f ollowed: 
 
 a.  D12-A, "Immunoprecipitin Assays:  Procedures f or Evaluating the 
Performance of Materials," (be used to evaluate per formance of materials used 
in immunoprecipitin analyses) (see subpar. 4.12r); 
 
 b.  D13-T, "Agglutination Analyses:  Characteristi cs of Antibody, 
Methodology, Limitations, and Clinical Validation" (see subpar. 4.12s); 
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 c.  D14-T, "Enzyme and Fluorescence Immunoassays;"  (see subpar. 4.12t); and 
 
 d.  LA1-A, "Assessing the Quality of Radioimmunoas say Systems" (see subpar. 
4.12y). 
 
 4 .  Whenever possible, another type of internal qual ity control should be 
instituted in the form of periodic blind retesting of patient specimens.  
Depending on the critical nature of the tests, spec imens from the previous 
day's run should be resubmitted for reanalysis to e nsure accuracy, 
repeatability, and reliability of the analytical te sting process.  There must 
be defined acceptable limits reviewed and documente d, in a timely manner, by 
the Chief, Pathology and Laboratory Medicine Servic e, or qualified designee. 
 
 (7)  External Quality Control.  Each VA medical ce nter Clinical Chemistry 
Laboratory must have an  established external Quali ty Control Program to 
ensure reliability of patient testing in the labora tory, and to maintain 
accreditation requirements. 
 
 (a)  All VA medical center Pathology and Laborator y Medicine Services will 
jointly participate in both the VANCLAS PT Standard ization and Certification 
Program and the CAP PT Program. 
 
 (b)  All laboratories will participate in the CAP' s PT Program to meet the 
following goals: 
 
 1 .  Assessment of Clinical Chemistry Laboratory test ing performance for 
those analytes for which no VANCLAS Program exists (i.e., serum enzymes). 
 
 2 .  Documentation for the CAP and JCAHO for accredit ation purposes. 
 
 (c)  For those regulated analytes evaluated by the  CAP PT Surveys Program, 
for Clinical Chemistry, the following grading crite ria will be followed: 
 
 1 .  The testing site must attain at least 80 percent  of acceptable responses 
(four out of five specimens in each survey) for eac h graded analyte in each 
CAP survey challenge to be considered satisfactory performance (see Analyte 
Testing Event score in subpar. 4.03 g.(7)(d)). 
 
 2 .  Also, 80 percent of the graded analytes in each survey challenge 
(overall Testing Event Score, see subpar. 4.03 g.(7 )(e)) must have a 
satisfactory score. 
 
 3 .  Failure to achieve either 80 percent score or fa ilure to achieve 
satisfactory performance for the same graded analyt e in two consecutive 
testing events or two out of three consecutive test ing events is considered 
unsuccessful performance. 
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 4 .  Failure to achieve an overall testing event scor e of 80 percent or 
better for two consecutive survey challenges, or tw o out of three consecutive 
survey challenges, is also considered unsuccessful performance. 
 
 5 .  Failure to participate in any particular survey challenge or failure to 
submit results on any particular graded analyte, wi ll result in a zero score 
for the testing event and particular analyte being graded. 
 
NOTE:  Consideration will be given to the laborator y testing site if it has 
participated in the previous two PT survey challeng es and has documentation 
that the issue(s), or
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problem(s), have been subsequently resolved; and ha s documentation that the 
assay method is generating accurate patient results . 
 
 6 .  If the CAP PT challenges are not acceptable for any laboratory analyte 
performance or testing event (for reasons other tha n a failure to 
participate), VANCLAS will be notified of the unacc eptable performance.  
Immediate interaction between VANCLAS and the labor atory will take place to 
identify and correct the problem concerning the ana lyte in question.  The 
laboratory testing site will be challenged with fiv e pools of reference 
material specimens within 5 working days to verify that the problem has been 
corrected.  NOTE:  The VANCLAS staff will provide a ppropriate training to 
ensure that satisfactory performance can be demonst rated. 
 
 7 .  The criterion for acceptable performance for qua litative routine 
Clinical Chemistry tests is positive or negative. 
 
 8 .  The criteria for acceptable performance (percent age from definitive or 
reference value) for the graded analytes in routine  Clinical Chemistry shall 
be the following: 
 
  TEST YEAR 1YEAR 2
 YEAR 3 
 
 1.  Albumin* +  10 percent +  10 percent +   5 percent 
 
 2.  Alk Phos +  30 percent +  30 percent +  30 percent 
 
 3.  ALT +  20 percent +  20 percent +  20 percent 
 
 4.  Amylase +  30 percent +  30 percent +  30 percent 
 
 5.  AST +  20 percent +  20 percent +  20 percent 
 
 6.  Bili, Total* +  25 percent +  15 percent +  10 percent 
 
 7.  pO2*' +  6 mm Hg +  6 mm Hg +  6 mm Hg 
 
 8.  pCO2*' +  5 mm Hg +  5 mm Hg +  5 mm Hg 
 
 9.  pH*' +  0.04 +  0.04 +  0.04 
 
 10. Calcium*' +  10 percent +  10 percent +  10 percent 
 
 11. Chloride* +  5 percent +  5 percent +  5 percent 
 
 12. Cholesterol* +  3 percent +  3 percent +  3 percent 
 
 13. CK, Total +  30 percent +  30 percent +  30 percent 
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 14. CK, MB iso- MB elevated MB elevated MB elevate d 
     enzyme*'   or   or   or 
   +  3SD+  3SD
 +  3SD 
 
 *VANCLAS Standardization Program 
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 Criteria (Continued) 
 
  TEST YEAR 1YEAR 2
 YEAR 3 
 
 15. Creatinine*' +  10 percent +  10 percent +  7 percent 
 
 16. Glucose*' +  10 percent +  10 percent +  7 percent 
 
 17. Glycated Hb*' +  15 percent +  15 percent +  10 percent 
 
 18. HDL-Chol* +  15 percent +  15 percent +  10 percent 
 
 19. Iron, Total +  20 percent +  20 percent +  10 percent 
 
 20. LDH, Total +  20 percent +  20 percent +  20 percent 
 
 21. LDH, Iso- LDH 1/2 LDH 1/2 LDH 1/2 
     enzyme   or   or   or 
                  +  20 percent+  20 percent
 +  20 percent 
 
 22. Magnesium*' +  20 percent +  20 percent +  10 percent 
 
 23. Potassium*' +  10 percent +  10 percent +  5 percent 
 
 24. Protein, Total* +  10 percent +  10 percent +  5 percent 
 
 25. Sodium* +  3 percent +  3 percent +  2 percent 
 
 26. Triglycerides* +  20 percent +  20 percent +  10 percent 
 
 27. Urea nitrogen +  8 percent +  8 percent +  5 percent 
 
 28. Uric Acid* +  15 percent +  15 percent +  10 percent 
 
 *VANCLAS Standardization Program 
 

'Critical tests (+  3SD of a laboratory's customary performance for ac tion 
limits). 

 
 (d)  To determine the ATE (Analyte Testing Event) score, the following 
formula will be used: 
 
   Number of Acceptable Responses 
      ATE =          or the Analyte        
X     100 
   Total Number Analyte Challenges 
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 (e)  To determine the OTE (Overall Testing Event) score, the following 
formula will be used: 
 
   Number of Acceptable Responses 
      OTE =           for all Challenges      
X     100 
   Total Number of ALL Challenges 
 
NOTE:  Whenever possible VANCLAS will use fresh, un frozen human specimens to 
eliminate any matrix effects of processed materials  so as not to compromise 
the accuracy of testing during the standardization process. 
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 (8)  Standardization and Certification.  The VANCL AS and CAP Programs are 
independent; however, both ensure accuracy of testi ng of patient specimens. 
 
 (a)  The goals of the VANCLAS Program are to: 
 
 1 .  Provide PT Programs and materials to standardize  clinical chemistry test 
methods to ensure accuracy of patient testing. 
 
 2 .  Provide technical assistance for unacceptable pe rformance in the VANCLAS 
Standardization and Certification Program, 
 
 3 .  Develop remedial and educational programs for la boratory staff and 
personnel, 
 
 4 .  Provide assessment and technical expertise for C AP Survey Exception 
Reports. 
 
 (b)  In the VANCLAS Standardization and Certificat ion Program, each 
laboratory shall participate, as a minimum, in the two challenges (six fresh, 
unfrozen specimens) per year, which will serve as a  means of assessing 
precision, linearity, and accuracy for those analyt es with scientifically 
accepted definitive, reference, comparative or cons ensus methods. 
 
 (c)  The "fixed limit" acceptance criteria will be  used.  VANCLAS standards 
must used as a working model for other analytes und ergoing standardization.  
For example: 
 
 1 .  For the total cholesterol, the reference method values, assigned by the 
Centers for Prevention and Disease Control (CDC) Li pid Standardization Section 
serves as the target values for the specimens used in the VANCLAS Cholesterol 
Standardization and Certification Program. 
 
 2 .  The acceptable limits of performance is +  3 percent or less from target 
value (the average overall bias), which will be use d to evaluate the VA 
medical center laboratories. 
 
 3 .  If the overall bias exceeds 3 percent on two con secutive challenges 
(minimum of every 6 months), the laboratory will be  asked to identify the 
problem and the VANCLAS will provide the technical support and interact with 
the local laboratory to identify and correct the pr oblem. 
 
 4 .  For the standardization of the other analytes (p resently with the 
exception of enzymes) target values will be determi ned with accepted 
definitive or reference methods.  All other methods  will use comparative, or 
consensus method values, to standardize all VA labo ratories to achieve 
uniformity of reporting and achieve interlaboratory  comparison, regardless of 
peer group. 
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 5 .  Each VA medical center's successful participatio n in the VANCLAS Program 
will serve as the bases for accuracy of testing of patient materials.  In the 
event that unacceptable results are found with the CAP PT Survey Exception 
Reports with laboratories in good standing in the V ANCLAS Standardization and 
Certification Program, the VANCLAS Program will sup ersede until sufficient 
data can be provided to indicate that no matrix eff ects are observable with 
CAP PT materials, and the accuracy base can be tran sferred to CAP PT Survey 
materials. 
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 6 .  Those VA laboratories who fail the VANCLAS progr am on the critical tests 
presently listed in subparagraph 4.03g.(7)(c)8 ., shall suspend testing for the 
analyte in question until the problem is resolved, and the laboratory has 
demonstrated to VANCLAS that accuracy of testing is  not compromised. 
 
 a .  Failure of the laboratory to meet acceptable per formance for those 
analytes in which the outcome of inaccurate testing  (present tolerance limits 
= Target Values +  3 SD for that particular laboratory's customary pe rformance) 
is detrimental, and critical, to patient care will lead to: 
 
 (1 )  Remedial action by the Director, Pathology and L aboratory Medicine 
Service. 
 
 (2 )  Immediate interaction between VANCLAS and the la boratory to isolate and 
correct the problems(s).  Within 5 working days, th e laboratory will be 
challenged with six pools of fresh human specimens to verify that accuracy of 
testing is ensured. 
 
 (d)  The successful implementation of standardizat ion of cholesterol sodium, 
potassium and chloride measurements within VHA (Vet erans Health 
Administration) medical centers, will be extended t o other regulated analytes 
in the future as more definitive/reference methods are developed. 
 
 h.  Postanalytical Phase TQI 
 
 (1)  Verification of Test Results.  The Chief, Pat hology and Laboratory 
Medicine Service, must establish written standards and policies for 
verification of reported test results that are time ly accurate, reliable, 
clear and are retained on the patient's chart, or o ther acceptable locations, 
that allow clinical staff easy access to test resul ts. 
 
 (a)  The standards shall include a review policy t o detect; 
 
 1 .  Clerical errors, 
 
 2 .  Methods of documentation and tracking of errors,  
 
 3 .  Follow-up procedures for correction of errors, a nd 
 
 4 .  Remedial measures, such as in-service continuing  education. 
 
 (b)  The Chief, Pathology and Laboratory Medicine Service, must: 
 
 1 .  Establish a written policy on the mechanism of m anual data review 
procedures. 
 
 2 .  Ensure that all laboratory data are verified bef ore they are available 
to physicians or clinical providers. 
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 3 .  Ensure that the laboratory test results that are  acceptable for release 
are verified by qualified laboratory personnel. 
 
 4 .  Effect a policy to indicate the initials, or sig nature, of the person(s) 
performing each test. 
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 5 .  Have a written protocol for all internal quality  control programs in 
operation to routinely detect: 
 
 a .  Clerical errors, and 
 
 b .  Unusual laboratory results, which include critic al values. 
 
 6 .  Have a mechanism in effect to provide for timely  correction of errors. 
 
 7 .  Review the data to verify the accuracy of the ma nual data input and 
automated data transfer. 
 
 a .  If an error is found on a released patient resul t, the appropriate 
designee will communicate immediately with the phys ician, or other authorized 
person, in charge of the patient.  The Chief, Patho logy and Laboratory 
Medicine Service, or designee, will correct the rep ort in the computer system, 
which will prompt a corrected report.  Both correct ed and incorrect results 
will automatically become part of the patient's per manent record. 
 
 b .  This review process must be documented in the la boratory's TQI program, 
and a summary must be included as part of the Clini cal Chemistry Unit's 
Quality Improvement Report. 
 
 8 .  There shall be a written policy and standards fo r the laboratory 
personnel to respond to "panic values" or test valu es which may be life-
threatening to the patient even if the original req uest for the test was not 
ordered "STAT".  For example, the Chief, Pathology and Laboratory Medicine 
Service, may have a policy to repeat the test, then  notify the physician or 
authorized personnel of the panic value by telephon e. 
 
 a .  The person performing the test(s) is required to : 
 
 (1 )  Recheck the results and immediately call the pat ient's physician, 
nurse, or ward personnel, for all panic values; and  
 
 (2 )  Indicate in the computer in the "comment" sectio n the person they 
communicated the information to, the analyte in que stion, the time, and any 
other pertinent information for documentation. 
 
 b .  There shall be documentation as to: 
 
 (1 )  Identification of the laboratory personnel calli ng the appropriate 
provider, nurse or authorized person; 
 
 (2 )  Person receiving the call; 
 
 (3 )  Contents of the transaction of the call; and 
 
 (4 )  Date and time. 
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 c .  The Chief, Pathology and Laboratory Medicine Ser vice, or qualified 
designee, shall be responsible for a regular review  of this process to ensure 
that the policies and standards are being implement ed on all critical values. 
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 (2)  Review of Electronic Data Transmission 
 
 (a)  The Chief, Pathology and Laboratory Medicine Service, shall establish 
written policies and develop programs so that the D HCP computer system will 
check the entered data against predefined limits fo r some tests, such as when 
high, low and critical values are identified.  Entr ies outside of the 
specified ranges will not be accepted. 
 
 (b)  Previous patient test results should be displ ayed and a delta check 
performed.  All significant changes must be identif ied by an audible "beep" 
and a visual "flag" observed next to the test value s. 
 
 (c)  Any unlikely test values, regardless of the q uality control results, 
must be verified by other existing methods and the Chief, Pathology and 
Laboratory Medicine Service, must be notified. 
 
 (d)  All errors must be documented. 
 
 (e)  Any software changes from the manufacturer fo r test procedures must be 
documented and kept; records are to be disposed of in accordance with VHA's 
RCS 10-1. 
 
 (3)  Quality Assurance and Utilization Management.   All laboratory test 
results must be carefully reviewed for accuracy of reporting by qualified 
laboratory personnel before verification.  After ve rification, the data are 
released to the physicians and wards.  Records will  be retained and will be 
able to be promptly retrieved for use by clinical a nd laboratory staff; 
records are to be disposed of in accordance with VH A's RCS 10-1. 
 
 (a)  Responsibilities of the Chief, Pathology and Laboratory Medicine 
Service.  The Chief, Pathology and Laboratory Medic ine Service, must: 
 
 1 .  Develop a written policy, for all problems ident ified in the production 
of test results that could cause injury to patients , that establishes 
standards, a plan of action, and dissemination of t hese to the clinical staff. 
 
 a .  The written document must specifically contain s tandards, procedures, 
and policies for effective detection of potential e rrors before the 
verification of laboratory results. 
 
 b .  The instructions should be especially clear for:  
 
 (1 )  Specific problems, such as detection of clerical  errors in general; 
 
 (2 )  Who is authorized to enter corrected results; 
 
 (3 )  Methods of documentation and tracking; 
 
 (4 )  Follow-up procedures for correction of errors; 
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 (5 )  Remedial measures such as in-service continuing education; and 
 
 (6 )  Who should be notified of errors in the event th at it affects or alters 
the outcome of the diagnosis, treatment, or any oth er medical decision, 
regarding the care of the patient. 
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 c .  The policy must contain plans for continuing imp rovements in the quality 
of laboratory testing and patient care. 
 
 d.  A plan for evaluation of test ordering and uti lization must be 
established. 
 
NOTE:  Cost effective approaches to laboratory test ing must be part of this 
program. 
 
 2 .  Develop programs to monitor and evaluate utiliza tion of physiologically 
abnormal test results by clinical providers for pat ient care activities within 
each medical center. 
 
 3 .  Be responsible for adhering to the standards on Quality Management 
provided in chapter 2. 
 
 4 .  Establish a quarterly utilization review program  for appropriate 
laboratory test and resource utilization. 
 
 (b)  Regular Review 
 
 1 .  A planned meeting on a regular basis must be dev eloped to review: 
 
 a .  All complaints from the providers and users of l aboratory test results; 
 
 b .  Laboratory errors; and 
 
 c .  All documented remedial actions taken. 
 
 2 .  As part of this monitoring process, test turn-ar ound time, laboratory 
safety issues, appropriate test utilization, accura cy and reliability of the 
reporting system should also be included. 
 
 (c)  Monthly Review.  Whenever laboratory quality control rules are 
violated, when laboratory errors are consistently c ommitted, or when the 
laboratory fails to pass the acceptable tolerance l imits for the VANCLAS or 
CAP PT Programs, this shall result in remedial meas ures, documentation and a 
written report to the Pathology and Laboratory Serv ice Quality Improvement 
Committee for review on a monthly basis. 
 
 (d)  In-service Education.  The Chief, Pathology a nd Laboratory Medicine 
Service, is responsible for developing provisions f or in-service education for 
laboratory personnel designed to: 
 
 1 .  Update and enhance the technical skills of the t echnicians and 
technologists; 
 
 2 .  Aid in troubleshooting abilities; and 
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 3 .  Strengthen deficiency areas in general laborator y and VANCLAS and CAP PT 
Programs. 
 
NOTE:  Participation in formalized educational prog rams such as CAP Q-Probes 
and American Society for Clinical Pathologists (ASC P) Check Sample are 
recommended. 
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4.04  ENDOCRINE CHEMISTRY 
 
 a.  Access to Diagnosis and Monitoring.  Each VA m edical center's Pathology 
and Laboratory Medicine Service must provide servic e, or access, to the 
diagnosis and monitoring of endocrine disorders to serve the needs of the VA 
medical center's patient case type and mix.  Tests must be of a quantitative 
analytical nature performed by radiometric or nonra diometric technique; 
quality control parameters will be appropriately ap plied. 
 
 b.  Accessioning and Examination of Specimens.  Sp ecimens will be 
accessioned and examined for conformance to specime n requirements.  Specimen 
rejection is to be documented and the report of rej ection, with reason, 
included in the DHCP. 
 
 c.  Reports and Retention of Specimens 
 
 (1)  Reports will be retained in the DHCP. 
 
 (2)  Specimens are saved in a fashion that best fa cilitates the needs of the 
laboratory, for example, refrigeration of all exces s blood until completion of 
the analysis, and for at least 1 week after verific ation of results. 
 
 d.  Use of Specimens for Scientific/Research Purpo ses.  Specimens that are 
submitted for analytical testing shall not be used for research purposes 
unless the research protocol has been subjected to the scrutiny of, and 
approval of, the medical center's Human Research Re view Board. 
 
 e.  TQI 
 
 (1)  An overall program in quality improvement wil l be established in each 
VA medical center laboratory with a PT Program, and  quality control as 
described in Chapter 2. 
 
 (a)  The endocrine laboratory must engage in forma l quality improvement 
studies to include: 
 
 1 .   Investigation and interventions that seek to id entify problems in test 
utilization. 
 
 2 .  Specimens and their transport. 
 
 3 .  Analytical testing. 
 
 4 .  The distribution, or effective utilization, of t est results. 
 
 (b)  These studies are documented and reported, fo r review and approval, to 
the TQI committee of the laboratory and the TQI com mittee of the VA medical 
center. 
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 (2)  Different laboratories are subject to differe nt sets of problems; 
therefore, these elements of quality assurance shal l be individualized to the 
needs of the VA medical center. 
 
 (3)  VA consultants named by the Director, Patholo gy and Laboratory Medicine 
Service, VA Central Office, will share with other V A laboratories their TQI 
Programs as examples that may be useful for incorpo ration in other laboratory 
settings. 
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 (4)  Successful quality assurance is a program tha t fully meets the 
requirements of the JCAHO, CAP and VANCLAS. 
 
 f.  PT in Endocrinology.  The PT Program employed by the endocrine 
laboratory must provide challenges for assays which  the laboratory currently 
performs. 
 
 (1)  There will be at least three testing events a t approximate equal 
intervals per year.  There will be at least five sa mples per event. 
 
 (2)  Approved PT Programs include those that are o ffered by national 
accreditation bodies.  Unapproved programs will not  be accepted for 
utilization by VA laboratories.  The Director, Path ology and Laboratory 
Medicine Service, in conjunction with expert VA che mists, will determine which 
programs meet the VA's needs (see subpar. f(6)). 
 
 (3)  In order to pass a PT the laboratory testing site must determine the 
correct response for each analyte by the distance o f the response from the 
target value.  This must be determined by using eit her fixed criteria based on 
the percentage difference from the target value or the number of standard 
deviations (SD) the response differs from the targe t value. 
 
 (4)  The criteria for acceptable performance are: 
 
   Analyte or Test  Criteria for Acceptable 
Performance 
 
 (a)  Cortisol    Peer group mean +/- 25 percent 
 
 (b)  Free Thyroxine    Peer group mean +/- 3SD 
 
 (c)  T3 Uptake    Peer group mean +/- 3SD 
 
 (d)  Triiodothyronine    Peer group mean +/- 3SD 
 
 (e)  TSH     Peer group mean +/- 3SD 
 
 (f)  Thyroxine    Peer group mean +/- 3SD 
 
 (g)  HCG    Peer group mean +/- 3SD 
      Positive or Negative 
 
 NOTE:  Peer group mean and Target Value may be syn onymous terms. 
 
 (5)  When a laboratory testing site fails to achie ve the 80 percent pass 
rate, it may elect to consult with the VA expert co nsultant on those items in 
which it has failed.  Such a consult will provide o utside perspective, 
training, suggestions, and/or procedural changes  t hat will allow the 
laboratory to improve its performance. 
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 (6)  When a laboratory testing site has failed twi ce in a row, such a 
consult is mandatory.  The consultant will introduc e changes that will assist 
the laboratory in improving its performance.  The c onsulting VA expert advises 
the Director, Pathology and Laboratory Medicine Ser vice, VA Central Office, 
regarding the continuance of testing by the involve d laboratory. 
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 g.  Quality Control in Endocrinology.  The design of each VA medical 
center's quality control program depends upon the l aboratory's complexity 
level, mode of operation and unique needs: 
 
 (1)  Written procedures must specify the appropria te quality control steps 
for reagents and devices. 
 
 (2)  Quality control limits must be established an d clearly recorded.  When 
quality control measurement parameters fall outside  these limits, there must 
be specific instructions about the restrictions on test results reporting, 
notification of supervisor, or other appropriate re sponses. 
 
 (3)  All quality control activities must be docume nted.  There must be 
evidence of a monthly (at a minimum) review of this  documentation with details 
on intervention activities, both short and long-ter m, relevant to the problems 
encountered. 
 
 (4)  Quality control records shall be retained; re cords are to be disposed 
of in accordance with VHA's RCS 10-1. 
 
 (5)  Preventive maintenance records shall be maint ained beyond the life of 
the applicable instrument; records are to be dispos ed of in accordance with 
VHA's RCS 10-1. 
 
4.05  MICROBIOLOGY 
 
 a.  General Policy for All Microbiology Sections.  Each VHA medical center's 
Pathology and Laboratory Medicine Service will prov ide laboratory services for 
the diagnosis and monitoring of infections to meet the needs of the center's 
patient case type and mix. 
 
 (1)  The Microbiology Laboratory shall comprise on e, or more, of the 
subspecialties of bacteriology, mycobacteriology, m ycology, parasitology and 
virology, depending on VA medical center case mix a nd type, and the medical 
center's complexity level. 
 
 (a)  Where tests of a quantitative analytical natu re, resembling chemical 
analysis, are done in this section, e.g., antibioti c levels with quantitative 
analytical methods, the TQI parameters of Chemistry  will be appropriately 
applied (see subpars. 4.03 f,g, and h). 
 
 (b)  Where microbiologic tests are performed in ot her sections or services, 
the TQI parameters described in subparagraph 4.05a. (4),are applicable.  NOTE:  
Since other government agencies have removed the ae robic actinomycetes from 
the Mycology category and placed them in Bacteriolo gy, VA medical center 
laboratories will comply with this change. 
 
 (c)  Pneumocystis carinii provisionally remains in  the Parasitology 
subspeciality although examinations for this agent may also be conducted in 
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Anatomic Pathology and the agent is potentially rec lassifiable as a fungal 
agent.  This convention is merely to conform with c urrent PT formulations. 
 
 (d)  The detection and identification of parasites  in tissue sections will 
be under the purview of the surgical pathologist, f ollowing the histopathology 
procedures outlined in Chapter 6. 
 
 (e)  In all cases, testing sites that perform Micr obiology tests will follow 
quality improvement polices and standards in Chapte r 2. 
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 (2)  Accessioning and Examination of Specimens.  S pecimens shall be 
accessioned and examined for conformance to specime n requirements (see Ch. 2), 
with specimen rejection documented and the report o f rejection, with reason 
included, retained as an official laboratory report ; records are to be 
disposed of in accordance with VHA's RCS 10-1. 
 
 (3)  Microbiology Reports and Retention of Specime ns 
 
 (a)  Requirements for Microbiology reports, with w ork documentation 
included, shall follow policies established in Chap ter 2. 
 
 (b)  Specimen, preservation, and retention require ments will follow the 
policies described in Chapter 2. 
 
 (4)  TQI in Microbiology.  An overall program in T QI will be established in 
each Microbiology testing site with a program of PT  and quality control. 
 
 (a)  The Microbiology testing site must engage in formal quality assurance 
studies, investigations and interventions that seek  to identify problems in 
utilization, in specimens and their transport, anal ytical testing, and in the 
distribution, or effective utilization, of test res ults. 
 
 (b)  These studies must be documented and reported  to the TQI committees of 
the laboratory and medical center for review and ap proval. 
 
 (c)  Different laboratories are subject to differe nt sets of problems; 
therefore, these elements of quality improvement sh all be individualized to 
the needs of each VA medical center. 
 
 (d)  VA expert consultant microbiologists, named b y the Director, Pathology 
and Laboratory Medicine Service, VA Central Office,  will share with other VA 
laboratories, TQI Programs as examples that may be useful for incorporation 
into facility laboratory testing site settings. 
 
 (e)  Successful quality improvement programs fully  meet the requirements of 
the JCAHO and CAP Laboratory Accreditation Programs . 
 
 (f)  All Microbiology Laboratory testing sites and  their subsections will be 
inspected by CAP. 
 
 (5)  PT in Microbiology.  The PT Program employed by the Microbiology 
testing site must provide challenges in each of the  subcategories of 
microbiology for which the laboratory testing site currently performs 
detection, isolation, and/or identification.  The e xtent of the service in the 
subspeciality will determine what the program conte nt of the PT shall involve.  
The frequency of testing and the number of challeng es per test sequence shall, 
at a minimum, conform as follows: 
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 (a)  Approved PT Programs include those that are a dministered by national 
accreditation bodies.  Unapproved programs will not  be accepted for 
utilization by VA laboratories. 
 
 (b)  In order to pass a proficiency test, the Micr obiology testing site must 
score at least 80 percent correct for each of the t ests in the subspecialty.  
When a testing site fails to achieve the 80 percent  pass rate, it may elect to 
consult with the VA expert consultant on those item s in which it has failed.  
Such a consultant will provide outside
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perspective, training, suggestions, and/or procedur al changes that will allow 
the laboratory to improve its performance. 
 
 (c)  When the laboratory has failed twice in a row  in a subspecialty, such a 
consult is mandatory.  The consulting VA expert mic robiologist will introduce 
changes to assist the laboratory in improving its p erformance.  The consulting 
VA expert microbiologist advises the Director, Path ology and Laboratory 
Medicine Service, VA Central Office, regarding the continuing of testing by 
the involved laboratory microbiology subspecialty. 
 
 (d)  The Chief, Microbiology, will appoint a quali fied technologist to 
assume the responsibility to: 
 
 1 .  Ensure that all PT procedures are carried out ba sed on protocols 
established by CAP and JCAHO. 
 
 2 .  Ensure that answers are reported within the esta blished time limits. 
 
 3 .  Ensure that appropriate corrective actions are t aken for any 
unacceptable performance by the testing site. 
 
 4 .  Establish and evaluate quality improvement monit ors. 
 
 5 .  Recommend appropriate corrective actions and fol low up to ensure that 
all out-of-control practices included in the monito rs are brought back in 
control. 
 
 6 .  To provide and maintain up-to-date accurate reco rds of all these 
proceedings. 
 
 (6)  Quality Control in Microbiology.  The design of each VA medical 
center's Quality Control Program depends upon the l aboratory's complexity 
level, mode of operation and unique needs.  Written  procedures must specify 
the appropriate quality control steps for media, re agents and devices. 
 
 (a)  Documentation.  Quality control limits must b e established and clearly 
recorded.  All quality control activities must be d ocumented.  There must be 
evidence of review of this documentation at least o n a monthly basis, with 
details of intervention activities, both short-term  and long-term, relevant to 
the problems encountered. 
 
 1 .  When quality control measurement parameters fall  outside these limits, 
there must be specific instructions about the restr ictions on test results, 
i.e., reporting, notification of supervisor, or oth er appropriate responses. 
 
 2 .  Quality control records shall be retained; recor ds are to be disposed of 
in accordance with VHA's RCS 10-1. 
 



 
January 31, 1994   M-2, Part VI 
    Chapter 4 
 
 
M-2, Part VI   January 31, 1994 
Chapter 4 

 
    4-59 
 
4-59 

 3 .  Preventive maintenance records shall be maintain ed beyond the life of 
the applicable instrument; records are to be dispos ed of in accordance with 
VHA's RCS 10-1. 
 
 (b)  Media 
 
 1 .  Media must be checked for: 
 
 a .  Sterility, 
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 b .  Growth support, or inhibition of, relevant micro biota; and 
 
 c .  Biochemical reactions critical to their applicat ions. 
 
 2 .  Alternatively, the laboratory may employ and doc ument the manufacturer's 
control checks of media performance if the package insert specifies that these 
control checks meet the NCCLS standards for media q uality control, and if they 
document the physical characteristics of the media are not evidently 
compromised. 
 
 (c)  Stains.  Stains must be checked each day of u se, unless otherwise 
specified, for intended reactivity.  Fluorescent an tibody stains are checked 
with positive and negative controls each time of us e, unless otherwise 
specified. 
 
 (d)  Reagents, Tests and Systems 
 
 1 .  The laboratory must check each lot and/or shipme nt for positive and 
negative reactivity, as well as graded reactivity i f applicable. 
 
 2 .  FDA-approved microbiology devices are subject to  the quality control 
checks specified in the package insert. 
 
 (e)  Reference Collection and Reference Materials   The laboratory must have 
an in-house and on-the-bench, reference collection suitable for performance of 
its tasks.  The bacteriology laboratory shall have the latest edition of M100-
S3, Performance Standards for Antimicrobial Suscept ibility Testing , published 
by NCCLS, (see subpar. 4.12y), and at least one of the general clinical 
microbiology manuals, e.g., Clinical Microbiology P rocedures 
Handbook or Manual of Clinical Microbiology  (American Society for 
Microbiology), Koneman et al, Color Atlas and Textb ook of Diagnostic 
Microbiology  (Lippincott), Baron, et. al., Bailey and Scott's D iagnostic 
Microbiology  (Mosby) or Diagnostic Procedures for Bacterial Inf ections  
(American Public Health Association)). 
 
 (f)  Checks 
 
 1 .  Each day of use, the laboratory will check for p ositive and negative 
reactivity with control organisms:  Catalase, coagu lase, beta-lactamase, 
oxidase, gene probes. 
 
 2 .  Each week of use, the laboratory will check gram  and acid-fast stains, 
bacitracin, optochin, ONPG and X, V and XV reagents  for positive and negative 
reactivity with relevant organisms. 
 
 3 .  Each month of use, the laboratory will check ant isera for reactivity 
with relevant organisms or antigens. 
 



 
January 31, 1994   M-2, Part VI 
    Chapter 4 
 
 
M-2, Part VI   January 31, 1994 
Chapter 4 

 
    4-61 
 
4-61 

 (g)  Antimicrobial Susceptibility.  Antimicrobial susceptibility testing 
methods will conform to the most recent guidelines of NCCLS.  The selection of 
antibiotics for testing and reporting shall conform , with exceptions to the 
NCCLS guidelines being documented and the reasons g iven. 
 
 1 .  The laboratory will utilize reference strains of  control organisms 
obtained directly from the American Type Culture Co llection (ATCC), or a 
commercial source, so that the strain number can be  verified. 
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 2 .  New lots of media, discs, or testing systems, wi ll be checked for 
performance parameters according to the NCCLS guide lines or manufacturer's 
specifications before, or concurrent with, initial use. 
 
 3 .  Appropriate control organisms will be employed e ach day of use for an 
antimicrobial susceptibility test, with reporting l imited to those 
antimicrobials that are within control limits. 
 
 4 .  Maintenance of control strains shall involve the  freezing of newly 
obtained control strains in multiple individual con tainers at time of receipt 
so that no strain is subcultured continuously for g reater than 6 weeks.  This 
is done to avoid genetic drift and sub-selection of  altered clonal varieties. 
 
 (h)  Aerobic Actinomycetes.  For identification of  aerobic actinomycetes, 
each time of use, hydrolysis agars shall be checked  with negative and positive 
organisms.  Partial acid fast stains must be checke d with sputum seeded with 
positive (Nocardia grown on 7H11, in skim milk or o ther acid-fast promoting 
medium) and negative (Streptomyces) organisms. 
 
 b.  Mycobacteriology.  The laboratory must have an  in-house and on-the-bench 
reference collection suitable for its level of serv ice.  The Mycobacteriology 
Laboratory must have the latest edition of the Manu al of Clinical Microbiology  
(American Society for Microbiology), or its equival ent, and the latest edition 
of the relevant Centers for Disease Control Mycobac teriology Handbook, 
Public Health Mycobacteriology; A Guide for the 
Level III Laboratory or Procedures for the Isolatio n and Identification of 
Mycobacteria .  NOTE:  Both are available from the Department of  Health and 
Human Services, U.S. Government Printing Office. 
 
 (1)  Each day of use, the laboratory must check al l reagents and media used 
for identification with at least one acid-fast orga nism that produces a 
positive reaction, and with an acid-fast organism t hat produces a negative 
reaction, and an uninoculated medium or reagent con trol when appropriate. 
 
 (2)  Each day of use, the laboratory must check fl uorochrome and general 
acid-fast stains for positive reactivity.  Where lo w level contamination of 
water supplies used for stain and rinse fluids is a  problem, e.g., 
fluorochrome stains, the laboratory must employ app ropriate negative controls, 
or use filtered water (0.2 um filters), in the stai ning process. 
 
 (3)  Each time susceptibility tests are done on my cobacteria, the laboratory 
must check the procedure and reagents with a strain  of mycobacterium that is 
susceptible to all the antimycobacterial agents tes ted. 
 
 (4)  Control cultures should consist of ATCC Type Strains of each species 
used, e.g., Mycobacterium tuberculosis ATCC 27294, Mycobacterium 
intracellulare ATCC 13950, and Mycobacterium gordon ae ATCC 14470. 
 
 c.  Mycology.  The laboratory must have an in-hous e and on-the-bench 
reference collection suitable for its level of serv ice.  For the routine 
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mycology laboratory, a minimal requirement is the m ost recent edition of the 
Manual of Clinical Microbiology , (American Society for Microbiology), or its 
equivalent. 
 
 (1)  Each day of use, the laboratory that uses aux anographic media for 
nitrate assimilation must check the nitrate reagent  with a peptone control.  
Each time of use
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Calcufluor stains, Trichophyton agars, hair penetra tion samples and germ tube 
tests shall be checked with a positive control. 
 
 (2)  Each week (or time, if less frequent than wee kly) of use, the 
laboratory must check other reagents used with bioc hemical tests for 
mycological identification with an organism that pr oduces a positive reaction. 
 
 (3)  Each day of use the laboratory shall test eac h drug for performance in 
antimicrobial susceptibility tests, using an organi sm(s) that will ensure the 
reactivity of the antimicrobial agent, using establ ished control limits that 
are applied according to a prescribed report/do not  report scheme. 
 
 d.  Parasitology 
 
 (1)  Parasitology is a subspecialty within clinica l microbiology that is 
included under the broader speciality of clinical p athology.  VA medical 
centers will provide parasitology services at one, or more, of three levels of 
activity depending on the VA medical center's level  of training and expertise 
in parasitology: 
 
 (a)  Level one.   Processing of specimens only, providing for means  of 
preservation and appropriate packaging for shipment  to a reference laboratory; 
 
 (b)  Level two.   Procedures for determining by direct microscopic 
examination the presence or absence of parasites in  fresh clinical materials 
including transparency tape pinworm preparations an d specimens preserved in 
polyvinyl alcohol (PVA), sodium acetate formalin (S AF), merthiolate-iodine-
formalin (MIF), or equivalent; 
 
 (c)  Level three.   Complete identification of parasites using concen tration 
techniques and/or permanent stained smears of fecal  specimens, and the 
detection of circulating parasites in stained blood  films, and detecting 
parasites in extraintestinal specimens including sp utum, urine, body fluids, 
and in-touch preparation of tissue biopsies. 
 
NOTE:  The detection and identification of parasite s in tissue section will be 
under the purview of the surgical pathologist follo wing the histopathology 
procedures outlined in Chapter 6. 
 
 (2)  The section Chief of the Microbiology Laborat ory, will: 
 
 (a)  Be responsible for the overall supervision of  all practices and 
procedures used in the parasitology laboratory. 
 
 (b)  Serve as the final arbitrator for the identif ication of any parasitic 
forms that are in doubt or controversial. 
 
 (c)  Be responsible for the certification and docu mentation of all 
credentials of the professional and technical staff . 
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 (d)  Be responsible for seeing that programs for q uality control are in 
effect at all times. 
 
 (e) Ensure appropriate quality assurance monitors are in place. 
 
 (f)  Ensure that standards are met. 
 
 (g)  Ensure that appropriate corrective actions ta ken. 
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 (3)  Standards for parasitology are in accordance with those published in 
the current edition of the Accreditation Manual for  Hospitals , by JCAHO.  The 
VA medical center must maintain a mandated centrali zed contract with CAP for 
regularly scheduled inspection of all laboratory se rvices to ensure continuing 
accreditation of microbiology services including th e parasitology subsection. 
 
 (4)  Requirements for accessioning and examination  of specimen reporting of 
results include: 
 
 (a)  All parasitology specimens submitted to the l aboratory must be properly 
identified with legible information as to: 
 
 1 .   Name of patient; 
 
 2 .  Patient's Social Security Number (SSN); 
 
 3 .  Hospital identification number; 
 
 4 .  In-hospital location (or address if an outpatien t); 
 
 5 .  Name and address of the referring physician; 
 
 6 .  Time of collection; and 
 
 7 .  Any pertinent clinical information that may requ ire techniques other 
than those normally used. 
 
 (b)  Specimens should be rejected if: 
 
 1 .  Visibly contaminated with any chemicals (for exa mple, barium, oils or 
medications), or other materials that may compromis e or confuse the detection 
and/or identification of parasitic forms. 
 
 2 .  Any specimens that are submitted in inappropriat e, or leaky containers. 
 
 3 .  Any specimens which have dried out, or begun to putrefy, because of 
delay in shipping and lack of proper preservation. 
 
 (c)  The receipt of each specimen will be accurate ly documented, on arrival 
in the laboratory, including the exact time of rece ipt, to determine if all 
specifications for acceptance are met according to established laboratory 
practices.  NOTE:  Any specimens sent to another la boratory for specialized or 
medicolegal examination, both its identity and the chain of custody must be 
preserved. 
 
 (d)  Under the supervision of the Microbiology Sup ervisor and Microbiology 
Section Chief, routine parasitology preparations ma y be read, interpreted and 
reported by medical technologists with at least 1 y ear of specialized training 
in parasitology, and/or academically trained parasi tologists with degrees. 
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 (e)  The Microbiology Section Chief will be respon sible for consulting with 
the physician submitting the case on any results th at may: 
 
 1 .  Be potentially misinterpreted. 
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 2 .  Have epidemiological importance as to potential modes of infection and 
precautions for human to human transfer. 
 
 3 .  Impact on patient management and therapy. 
 
 (f)  Diagnostic reports will be written and/or ent ered into the DHCP, 
depending on the time required by the requesting ph ysician and DHCP service 
submitting the specimen, but will be no more than 4 8 hours after receiving the 
sample. 
 
 1 .  These reports will be made a permanent part of t he patient's medical 
record. 
 
 2 .  Copies of all reports will be maintained in the Microbiology Section of 
the laboratory for a period of time consistent with  the requirements in 
chapter 2. 
 
 (5)  Quality Improvement in Parasitology 
 
 (a)  Quality improvement in parasitology is define d as the systematic 
mechanism and program that ensures quality care thr ough accuracy in the 
detection and/or recovery of parasitic forms from c linical specimens.  A key 
element in such programs is continuing systematic i ndependent review of 
parasitology specimens, which encompasses both exte rnal and internal aspects. 
 
 (b)  Internal aspects of quality control include p ractices by which all 
positive results are checked by a qualified second observer in the same 
laboratory, and that any examinations made during o ff-hour shifts be checked 
by the microbiology supervisor, parasitologist, or other qualified designee, 
on the following day.  Quality assurance monitors t hat disclose any problems 
or inconsistencies in parasitology practice must le ad to documented immediate 
and appropriate internal corrective actions. 
 
 (c)  The laboratory must have an in-house and on-t he-bench reference 
collection suitable for its level of service.  For the routine Parasitology 
Laboratory, a minimal requirement would be : 
 
 1 .  The most recent edition of the Manual of Clinica l Microbiology  (American 
Society for Microbiology), or its equivalent; 
 
 2 .   A clinical parasitology book, such as Garcia an d Bruckner's Diagnostic 
Medical Parasitology ; and 
 
 3 .  An atlas such as Ash and Orihel's American Socie ty of Clinical 
Pathologists . 
 
NOTE:  Laboratories identifying arthropods should h ave suitable compendia. 
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NOTE:  Additional teaching and reference materials,  such as slides or 
photographs and gross specimens should also be main tained appropriate to the 
level of service of the laboratory. 
 
 (d)  The laboratory must calibrate and use an ocul ar micrometer for 
determining the size of ova and parasites.  Size ch arts of parasites should be 
available at the microscope. 
 
 (e)  Each week, or time of use, if less frequent t han weekly, the laboratory 
must check permanent stains using a fecal sample co ntrol that will demonstrate 
staining characteristics. 
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 (f)  Each time of use, the laboratory must employ appropriate positive and 
negative controls for the acid-fast staining of cry ptosporidium.  Similarly, 
positive and negative controls must be employed for  fluorescent antibody 
staining and enzyme immunoassay for the detection o f Cryptosporidium  sp, 
Giardia  lamblia , Pneumocystis  carinii  and other relevant organisms. 
 
 (g)  Each time of use, the laboratory must screen blood films (thin and 
thick) for microfilaria, using the low power object ive. 
 
 (h)  Where applicable, the laboratory shall docume nt the specific gravity 
and force requirements relevant to effective concen tration of fecal parasites. 
 
 (i)  External quality control aspects are focused primarily on mandated 
participation in professional PT Programs, such as that conducted by CAP. 
 
 1 .  The parasitology laboratory must perform at leas t three testing events 
annually at evenly spaced intervals, with each even t including at least five 
samples for analysis, both containing and devoid of  parasitic forms. 
 
 a .  An annual program must include samples that cont ain parasites that are 
commonly encountered in the United States, as well as those that have 
potential for being introduced into the United Stat es.  Other important 
pathogens as they may be emerging at any given time  must also be periodically 
included in the program. 
 
 b .  An approved external PT Program must furnish HHS  each calendar year with 
a description of samples that it plans to include i n its annual program no 
later than 6 months before each calendar year.  Sam ples must include both  
specimens and PVA fixed specimens as well as blood smears, as appropriate for 
a particular parasite.  Following are examples of t he types of specimens that 
might be included in an approved program: 
 
 (1 )  Entamoeba histolytica, 
 
 (2 )  Entamoeba coli, 
 
 (3 )  Iodamoeba butschlii, 
 
 (4 )  Endolimax nana, 
 
 (5 )  Blastocystis hominis, 
 
 (6 )  Giardia lamblia, 
 
 (8 )  Chilomastix mesnelii, 
 
 (9 )  Dientanoeba fragilis, 
 
 (10 )  Cryptosporidium species, 
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 (11 )  Isospora belli, 
 
 (12 )  Ascaris lumbricoides, 
 
 (13 )  Hookworms, 
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 (14 )  Strongyloides stercoralis, 
 
 (15 )  Trichuris trichura, 
 
 (16 )  Enterobius vermicularis, 
 
 (17 )  Taenia solium/Taenia saginata, 
 
 (18 )  Hymenolepis nana/Hymenolepis diminuta, 
 
 (19 )  Diphyllobothrium latum, 
 
 (20 )  Dipylidium caninum, 
 
 (21 )  Fasciola hepatica/Fasciolopsis buskii, 
 
 (22 )  Clonorchis sinensis, 
 
 (23 )  Paragonimus westermani, 
 
 (24 )  Schistosoma mansoni/Schistosoma haematobium, 
 
 (25 )  Plasmodium falciparum/Plasmodium vivax, 
 
 (26 )  Leishmania species, 
 
 (27 )  Trypanosoma cruzi, 
 
 (28 )  Wuchereria bancrofti/Brugia malayi, and 
 
 (29 )  Toxoplasma gondii. 
 
 2 .  The PT samples received from the external PT Pro gram must be examined by 
the laboratory in the same manner as it tests patie nt specimens, by personnel 
who routinely perform the test on patient samples. 
 
NOTE:  Personal interlaboratory communications with  other laboratories 
participating in the same PT Program pertaining to any current results must be 
avoided.  Samples or portions of samples will not b e sent to another 
laboratory for analysis. 
 
 3 .  The external PT Program selected by the parasito logy testing site must 
be sensitive and specific enough to determine the r eportable parasites.  It 
may elect to determine the minimum number of parasi tes that are to be 
identified in a given sample before they are report ed.  Parasites found in 
rare numbers in the referee laboratories will not b e scored toward a 
laboratory's performance if the findings are neutra l.  NOTE:  Referee 
laboratories are external laboratories set up by th e external PT Program that 
provide the expert consultants to select the PT mat erials. 
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 a .  To determine the acceptability of laboratory per formance, an overall 
testing event scores of at least 80 percent must be  attained. 
 
 b .  The criterion for acceptable performance for qua litative parasitology 
examinations is the presence or absence of a parasi te(s).  However, since 
laboratories may incorrectly



 
January 31, 1994   M-2, Part VI 
    Chapter 4 
 
 
M-2, Part VI   January 31, 1994 
Chapter 4 

 
    4-74 
 
4-74 

 
report the presence of parasites in addition to the  correctly identified 
principal parasite(s), any such error will be appro priately reflected in the 
final event score (i.e., if one parasite is recogni zed but an additional one 
reported that is not present, a 5 percent to 10 per cent deduction may be 
applied to the final score depending on the nature of the situation. 
 
 4 .  Failure to achieve a satisfactory overall testin g event score for two 
consecutive testing events or two out of three cons ecutive testing events is 
considered unsuccessful performance. 
 
 a .  In such event, appropriate training of the perso nnel involved and the 
technical assistance necessary to correct problems associated with a PT 
failure will be provided by the Chief, Pathology an d Laboratory Medicine 
Service. 
 
 b .  All remedial action taken will be appropriately documented and 
maintained in the laboratory from the date of parti cipation; records are to be 
disposed of in accordance with VHA's RCS 10-1. 
 
 e.  Virology 
 
 (1)  The laboratory must have an in-house and on-t he-bench reference 
collection suitable for its level of service.  For the routine virology 
laboratory, a minimal requirement would be: 
 
 (a)  The most recent edition of the Manual of Clin ical Microbiology  
(American Society for Microbiology), or its equival ent; 
 
 (b)  A clinical virology book, such as Spector and  Lancz's Clinical Virology 
Manual , or Hsiung's Diagnostic Virology ; and 
 
 (c)  A general text such as Belshe's Textbook of H uman Virology . 
 
 (2)  The laboratory must have available host syste ms for the isolation of 
viruses and test methods for the identification of viruses that cover the 
entire range of viruses etiologically related to cl inical diseases for which 
services are offered. 
 
 (3)  The laboratory must maintain records that ref lect the systems used and 
the reactions observed. 
 
 (4)  In tests for the identification of viruses, t he laboratory must 
simultaneously culture uninoculated cells, or cell substrate controls as a 
negative control to detect erroneous identification  results.  Positive 
controls must be employed where stains, hemagglutin ation or antigenic 
identification is performed. 
 
 (5)  The reporting of the results of viral tests s hould reflect the scope of 
testing conducted. 



 
January 31, 1994   M-2, Part VI 
    Chapter 4 
 
 
M-2, Part VI   January 31, 1994 
Chapter 4 

 
    4-75 
 
4-75 

 
 (a)  For example, where permissive host cells, or detection tests, were 
limited to the detection of Herpes simplex virus (H SV), the results should 
state, "No HSV detected." 
 
 (b)  If a broader spectrum of viral agents were so ught, but some common 
viral agents were not detectable with the methods u sed, the report should so 
indicate.  For example,
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"cerebrospinal fluid (CSF) culture negative for com mon seasonal agents of 
aseptic meningitis.  If other viral agents are susp ected, consult the 
laboratory for additional test modalities." 
 
 (6)  The laboratory must ensure that specimen proc urement and transport are 
suitable to the agents sought by: 
 
 (a)  Providing advance instructions, 
 
 (b)  Rejecting inappropriate specimens, and 
 
 (c)  Conducting relevant studies in quality assura nce. 
 
4.06  HEMATOLOGY 
 
 Hematology is the study of the cellular elements i n the blood which is 
comprised of both routine and special components.  Each VA medical center 
Pathology and Laboratory Medicine Service will prov ide a Hematology section 
that is properly equipped to provide services inclu ding, but not limited to, 
specimen reception, and reporting timely and accura te results.  All equipment 
used in connection with these services will be prop erly maintained according 
to manufacturer's and accrediting body regulations.  
 
 a. Personnel 
 
 (1)  The Chief, Pathology and Laboratory Medicine Service, is responsible 
for: 
 
 (a)  The professional and technical aspects of Hem atology including 
receiving, processing, and reporting results. 
 
 (b)  Certification and documentation of all creden tials of the hematology 
professional medical and technical staff. 
 
 (2)  A board-certified pathologist will be respons ible for all hematology 
services.  The pathologist may delegate selected re sponsibilities to a 
registered medical technologist who has a minimum o f 3 years experience in the 
speciality of hematology, or a specialist in hemato logy certified by a 
national certification agency. 
 
 b.  Standards.  Standards for hematology will be e stablished in accordance 
with those published in the current edition of Accr editation Manuals for 
Hospitals  by JCAHO.  CAP conducts regularly scheduled inspec tions of all 
Pathology and Laboratory Services to ensure continu ing accreditation.  All 
testing sites that perform hematology tests will fo llow policies and standards 
in Chapter 2, in addition to policies in this chapt er. 
 
 c.  Specimen Handling.  The laboratory must have a vailable written policies 
and procedures for each of the following, if applic able: 
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 (1)  Preparation of patients, 
 
 (2)  Specimen collection, 
 
 (3)  Specimen labeling, 
 
 (4)  Specimen preservation, 
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 (5)  Conditions for specimen transportation, and 
 
 (6)  Extention of blood films after a differential  smear and count (see App. 
2B). 
 
 d.  Patient Identification.  Written policies and procedures must ensure 
positive identification and optimum integrity of th e patient specimens from 
the time the specimens are collected, or received a s a referral specimen, 
until testing has been completed and the results re ported. 
 
 e.  Referral Specimens.  If the laboratory accepts  a referral specimen, 
written instructions must be available to clients. 
 
 f.  Oral Explanation.  Oral explanation of instruc tions to patients for 
specimen collection, including patient preparation,  may be used as a 
supplement to written instructions, where applicabl e. 
 
 g.  Test Requisitions.  The laboratory will perfor m tests only at the 
written or electronic request of an authorized pers on.  Oral requests for 
laboratory tests are permitted. 
 
 (1)  Records of test requisition, must be retained  and must be available to 
the laboratory at the time of testing, and availabl e for inspecting groups 
upon request; records are to be disposed of in acco rdance with VHA's RCS 10-1. 
 
 (2)  The laboratory must ensure that the requisiti on or test authorization 
includes: 
 
 (a)  The patient's name, Social Security Number, a nd medical center 
identification number. 
 
 (b)  The name and address or other suitable identi fiers of the authorized 
person requesting the test and, if appropriate, the  individual responsible for 
utilizing the test results, or the name and address  of the laboratory 
submitting the specimen, including, as applicable, a contact person, to enable 
the reporting of imminent life threatening laborato ry results or panic values. 
 
 (c)  The name(s) of test(s) to be performed. 
 
 (d)  The date and time of specimen collection and receipt in the laboratory. 
 
 (e)  Any additional information relevant and neces sary for a specific test 
to ensure accurate and timely testing and reporting  of results. 
 
 h.  Patient Test Management.  Each laboratory must  employ and maintain a 
system that provides for: 
 
 (1)  Proper reporting of results, 
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 (2)  Communication between laboratory and clinical  staff, 
 
 (3)  Retrieval of test results promptly by clinica l and laboratory staff, 
and 
 
 (4)  Systems for detection of reporting errors. 
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 i.  Reporting 
 
 (1)  The laboratory report must be sent promptly t o the authorized person, 
the individual responsible for using the test resul ts, or the laboratory, that 
initially requested the test. 
 
 (a)  The original report, or an exact duplicate of  each test report, 
including final and preliminary reports, must be re tained by the testing 
laboratory; records are to be disposed of in accord ance with VHA's RCS 10-1. 
 
 (b)  This information must be maintained as part o f the patient's chart, or 
medical record, which must be readily available to the laboratory and to 
inspection groups upon request. 
 
 (2)  The laboratory must have adequate systems in place to report results in 
a timely, accurate, reliable and confidential manne r, ensuring patient 
confidentiality throughout those parts of the testi ng process under laboratory 
control. 
 
 (3)  The test report must indicate: 
 
 (a)  The name and address of the laboratory locati on at which the test was 
performed. 
 
 (b)  The test performed. 
 
 (c)  The test result. 
 
 (d)  The units of measurements, if applicable. 
 
 (4)  The laboratory must indicate on the test repo rt any information 
regarding the condition and disposition of specimen s that do not meet the 
laboratory's criteria for acceptability. 
 
 (5)  Pertinent "reference" or "normal" ranges, as determined by the 
laboratory performing the tests, must be available to the authorized person 
who ordered the tests, or the individual responsibl e for utilizing the test 
results. 
 
 (6)  The results, or transcripts of laboratory tes ts, or examinations, must 
be released only to authorized persons, or the indi vidual responsible for 
utilizing the test results. 
 
 (7)  The laboratory must develop and follow writte n procedures for reporting 
imminent life threatening laboratory results or "pa nic values."  The 
laboratory must immediately alert the individual, o r entity requesting the 
test, or the individual responsible for utilizing t he test results, when any 
test result indicates an imminent life threatening condition. 
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 (8)  Information that may affect the interpretatio n of test results, such as 
test interferences, must be provided upon request. 
 
 (9)  Pertinent updates on testing information must  be provided to clients 
whenever changes occur that affect the test results , or the interpretation of 
test results. 
 
 (10)  The original report, or exact duplicates of test reports, must be 
maintained by the laboratory in a manner that permi ts ready identification and 
timely accessibility. 
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 (11)  Storage of the test results in DHCP is manda tory. 
 
 j.  Records.  The laboratory must maintain a recor d system to ensure 
reliable identification of patient specimens as the y are processed and tested 
to ensure that accurate test results are reported. 
 
 (1)  These records must identify the personnel per forming the testing 
procedure. 
 
 (2)  Records of patient testing, including, if app licable, instrument 
printouts, must be retained and include the same el ements as noted in chapter 
2, as well as: 
 
 (a)  The condition and disposition of specimens th at do not meet the 
laboratory's criteria for specimen acceptability; a nd 
 
 (b)  The records and dates of all specimen testing , including the identity 
of the personnel who performed the test(s), to ensu re proper identification 
and accurate reporting of patient test results. 
 
NOTE:  Records are to be disposed of in accordance with VHA's RCS 10-1. 
 
 k.  Referral of Specimens.  A laboratory must refe r specimens for testing 
only to a laboratory possessing a valid certificate  authorizing the 
performance of testing in the speciality, or subspe cialty of service for the 
level of complexity, in which the referred test is categorized. 
 
 (1)  The referring laboratory must not revise resu lts or information 
directly related to the interpretation of results p rovided by the testing 
laboratory. 
 
 (2)  The referring laboratory may permit each test ing laboratory to send the 
test result directly to the authorized person who i nitially requested the 
test. 
 
 (3)  The referring laboratory must retain, or be a ble to produce an exact 
duplicate of, each testing laboratory's request. 
 
 (4)  The authorized person who requests a test mus t be able to determine the 
name and address of each laboratory location at whi ch a test was performed. 
 
 l.  Method Performance Specifications 
 
 (1)  Prior to reporting patient test results, the laboratory must verify or 
establish, for each method, the performance specifi cations for the following 
performance characteristics: 
 
 (a)  Accuracy; 
 
 (b)  Precision; 
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 (c)  Analytical sensitivity and specificity to inc lude interfering 
substances; 
 
 (d)  The reportable range of patient test results;  
 
 (e)  The reference range(s) (normal values); and 
 
 (f)  Any other performance characteristic required  for test performance. 
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 (2)  A laboratory that introduces any new procedur e for patient testing 
method (instrument, kit, or test system developed i n-house or) cleared by the 
FDA must demonstrate that, prior to reporting patie nt test results, it can 
obtain the performance specifications for accuracy,  precision, and reportable 
range of patient test results, comparable to those established by the 
manufacturer.  The laboratory must verify that the manufacturer's reference 
range is appropriate for the laboratory's patient p opulation. 
 
 (3)  Based upon the performance specifications ver ified or established in 
accordance with this chapter, the laboratory must e stablish calibration and 
control procedures for patient testing as required by this chapter. 
 
 (4)  The laboratory must have documentation of the  verification or 
establishment of all applicable test performance sp ecifications. 
 
 m.  Quality Control.  The laboratory must establis h and follow written 
quality control procedures for monitoring and evalu ating the quality of the 
analytical testing process of each method. 
 
 (1)  The laboratory must comply with the applicabl e requirements in chapter 
2. 
 
 (2)  All quality control activities must be docume nted and records of all 
quality control activities must be maintained; reco rds are to be disposed of 
in accordance with VHA's RCS 10-1. 
 
 (3)  For automated hematology testing systems the laboratory must include 
two levels of control for each 8 hours of operation . 
 
 (4)  Cell counts performed manually using a hemocy tometer must be tested in 
duplicate for each 8 hours of operation. 
 
 (5)  For each method that is developed in-house, o r is a modification of the 
manufacturer's test procedure, the laboratory must:  
 
 (a)  Evaluate instrument and reagent stability and  operator variance in 
determining the number, type, and frequency of test ing calibration or control 
materials. 
 
 (b)  Establish criteria for acceptability used to monitor test performance 
assuring a run of patient specimen(s).  NOTE:  A ru n is an interval within 
which the accuracy and precision of a testing syste m is expected to be stable, 
but cannot be greater than 24 hours. 
 
 (c)  For each procedure, the laboratory must monit or test performance using 
calibration materials, or control materials, or a c ombination of both. 
 
 1 .  For qualitative tests: 
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 a .  The laboratory must include a positive and negat ive control with each 
run of patient specimens. 
 
 b .  The laboratory must include at least two samples  of different 
concentrations of either calibration materials, con trol materials, or a 
combination thereof, with the frequency determined in (b), but not less 
frequently than once each run of patient specimens.  
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 2 .  If calibration materials and control materials a re not available, the 
laboratory must have an alternative mechanism to en sure the validity of 
patient test results, specifically utilizing qualif ied, certified, experienced 
technologists. 
 
 3 .  Control samples must be tested in the same manne r as patient specimens. 
 
 4 .  When calibration or control materials are used, statistical parameters 
(e.g., mean and standard deviation) for each lot nu mber of calibration 
material, and each lot of control material, must be  determined through 
repetitive testing. 
 
 5 .  The purpose of using controls is to establish th e accuracy of testing.  
The stated values of an assayed control material ma y be used as the target 
values provided the stated values correspond to the  methodology and 
instrumentation employed by the laboratory, and are  verified by the 
laboratory. 
 
 6 .  Statistical parameters for unassayed materials m ust be established by 
the laboratory, over time, through concurrent testi ng with calibration 
materials or controls having previously determined statistical parameters. 
 
 7 .  Control results must meet the laboratory's crite ria for acceptability 
prior to reporting patient test results. 
 
 n.  Reagent and Supply Quality Checks 
 
 (1)  The laboratory must check each batch or shipm ent of reagents, antisera 
and identification systems (system using two or mor e substrates) when 
prepared, or opened for positive and negative react ivity, as well as graded 
reactivity, if applicable. 
 
 (2)  After each day of use (unless otherwise speci fied in this document), 
the laboratory must test staining materials for int ended reactively to ensure 
predictable staining characteristics. 
 
 (3)  Remedial actions taken to correct conditions that fail to meet criteria 
specified in subparagraph 4.06(c)(1), must be docum ented. 
 
 (4)  Reagents, solutions, culture media, control m aterials, calibration 
materials and other supplies, as appropriate, must be labeled to indicate: 
 
 (a)  Identity and, when significant, titer, streng th, or concentration; 
 
 (b)  Recommended storage requirements; 
 
 (c)  Preparation and expiration date; and 
 
 (d)  Other pertinent information required for prop er use. 
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 (4)  Reagents, solutions, control material, calibr ation materials and other 
supplies must be prepared, stored, and handled in a  manner to ensure that: 
 
 (a)  Reagents, solutions, controls, calibration ma terials and other supplies 
are not used when they have exceeded their expirati on date, have deteriorated, 
or are of substandard quality. 
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 1 .  The laboratory must comply with the FDA product dating requirements of 
21 Code of Federal Regulations (CFR) 610.53 for blo od products and other 
biologicals, and labeling requirements, as cited in  21 CFR 809.10 for all 
other in vitro diagnostics. 
 
 2 .  Any exception to the product dating requirements  in 21 CFR 610.53 will 
be granted by the FDA in the form of an amendment o f the product license, in 
accordance with 21 CFR 610.53(d). 
 
 3 .  All exceptions must be documented by the laborat ory. 
 
 (b)  Components of reagent kits of different lot n umbers are not 
interchanged unless otherwise specified by the manu facturer. 
 
 o.  Patient Test Management 
 
 (1)  Policies and procedures must be established b y the laboratory and 
applied, as necessary, to maintain the laboratory's  operation for testing 
patient specimens in a manner that ensures accurate  and reliable patient test 
results and reports. 
 
 (2)  The laboratory must document all remedial act ion taken when: 
 
 (a)  Test systems do not meet the laboratory's est ablished performance 
specifications, as determined in this section inclu ding, but are not limited 
to, equipment, or methodologies, that perform outsi de of established operating 
parameters, or performance specifications. 
 
 (b)  Patient test values are outside of the labora tory's reportable range of 
patient test results. 
 
 (c)  Results of control and calibration materials fail to meet the 
laboratory's established criteria for acceptability .  All patient test results 
obtained in the unacceptable test run, or since the  last acceptable test run, 
must be evaluated to determine if patient test resu lts have been adversely 
affected.  The laboratory must take the remedial ac tion necessary to ensure 
the reporting of accurate and reliable patient test  results. 
 
 (d)  The laboratory cannot report patient test res ults within its 
established time frames.  The laboratory must deter mine, based on the urgency 
of the patient test(s) requested, the need to notif y the appropriate 
individual of delayed testing. 
 
 (e)  Errors in the reported patient test results a re detected; then the 
laboratory must: 
 
 1 .  Promptly notify the authorized person ordering, or the individual 
utilizing the test results, of reporting errors. 
 



 
January 31, 1994   M-2, Part VI 
    Chapter 4 
 
 
M-2, Part VI   January 31, 1994 
Chapter 4 

 
    4-89 
 
4-89 

 2 .  Issue corrected reports promptly to the authoriz ed person ordering the 
test, or the individual utilizing the test results.  
 
 3 .  Maintain exact duplicates of the original report , as well as the 
corrected report; records are to be disposed of in accordance with VHA's RCS 
10-1. 
 
 p.  Facilities, Equipment, Supplies, Environmental  and Safety Requirements.  
The laboratory must provide the space and environme ntal conditions necessary 
for effective test performance. 
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 (1)  The laboratory must be constructed, arranged,  and maintained to ensure 
space, ventilation, and utilities necessary for con ducting all phases of 
testing, which are: 
 
 (a)  Pre-analytic (pre-testing); 
 
 (b)  Analytic (testing); and 
 
 (c)  Post-analytic (post-testing). 
 
 (2)  Safety precautions must be established, poste d, and observed to ensure 
protection from physical hazards and biohazardous m aterials. 
 
 (3)  The laboratory must utilize test methods, equ ipment, instrumentation, 
reagents, materials, and supplies that provide accu rate and reliable test 
results and test reports. 
 
 (4)  Test methodologies and equipment must be sele cted, and testing 
performed in a manner that provide test results wit hin the laboratory's stated 
performance specifications for each test method,  ( See subpar. 4.06m.) 
 
 (5)  The laboratory must have appropriate and suff icient equipment and 
instruments, reagents, materials, and supplies for the type and volume of 
testing performed, and for the maintenance of quali ty during the pre-analytic, 
analytic, and post-analytic phases of testing. 
 
 (6)  The laboratory must define criteria for condi tions essential to the 
proper storage of reagents and specimens. 
 
 (7)  These conditions include, if applicable: 
 
 (a)  Water quality; 
 
 (b)  Temperature; 
 
 (c)  Humidity; and 
 
 (d)  Protection of equipment and instrumentation f rom fluctuations and 
interruptions in electrical current that adversely affect patient test results 
and test reports. 
 
 q.  Procedure Manual 
 
 (1)  Laboratory personnel must follow the written procedure manual for the 
performance of all analytical methods used by the l aboratory; this manual must 
be readily available in the testing area.  NOTE:  T extbooks may be used as 
supplements to these written descriptions but may n ot be used in lieu of the 
laboratory's written procedures for testing or exam ining specimens. 
 
 (2)  The procedure manual must include: 
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 (a)  Requirements for specimen collection and proc essing; 
 
 (b)  Criteria for specimen rejection; 
 
 (c)  Procedures for microscope examination, includ ing the detection of 
inadequately prepared slides; 
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 (d)  Step-by-step performance of the procedure, in cluding test calculations 
and interpretation of results; 
 
 (e)  Preparation of slides, solutions, calibrators , controls, reagent stains 
and other materials used in testing; 
 
 (f)  Calibration and calibration verification proc edures; 
 
 (g)  The reportable range for patient test results  as established or 
verified in this chapter; 
 
 (h)  Control procedures; 
 
 (i)  Remedial action to be taken when calibration or control results fail to 
meet the laboratory's criteria for acceptability; 
 
 (j)  Limitations in methodologies, including inter fering substances; 
 
 (k)  Reference range (normal values); 
 
 (l)  A protocol for imminent life-threatening labo ratory results or "panic 
values;" 
 
 (m)  Pertinent literature references; 
 
 (n)  Appropriate criteria for specimen storage inc luding criteria for 
specimen preservation to ensure specimen integrity until testing is completed; 
 
 (o)  The laboratory's system for reporting patient  results; 
 
 (p)  Description of the course of action to be tak en in the event that a 
test system becomes inoperable; and 
 
 (q)  Criteria for the referral of specimens includ ing procedures for 
specimen submission and handling as described in su bparagraph 4.06d. 
 
 (3)  Manufacturers' package inserts or operator ma nuals may be used, when 
applicable, as supplements to written procedures in  the Hematology procedure 
manual.  The manufacturer must be contacted by the Chief, Hematology, or 
Supervisor of Hematology, if instructions are not p rovided for methods and/or 
equipment. 
 
 (4)  Procedures must be approved, signed, and date d by the Chief, Hematology 
Laboratory. 
 
 (5)  Procedures must be re-approved, signed and da ted if the Chief, 
Hematology Laboratory changes. 
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 (6)  Each change in a procedure must be approved, signed and dated by the 
current Chief, Hematology Laboratory. 
 
 (7)  The laboratory must maintain a copy of each p rocedure with the dates of 
initial use and discontinuance. 
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 (8)  After a procedure has been discontinued the r ecords must be retained; 
records are to be disposed of in accordance with VH A's RCS 10-1. 
 
 r.  Calibration and Verification.  Calibration and  verification is the 
process of assaying calibration materials in same m anner as patient samples to 
confirm that the calibration of the instrument, kit , or test system, has 
remained stable throughout the laboratory's reporta ble range for patient test 
results.  The reportable range is the range of test  result values over which 
the relationship between the instrument, kit, or te st system's, measurement 
response is shown to be valid. 
 
 (1)  Calibration and calibration verification proc edures are required to 
substantiate the continued accuracy of the test met hod throughout the 
laboratory's reportable range for patient test resu lts.  Calibration and 
calibration verification must be performed and docu mented as required in this 
section, unless otherwise specified in Chapter 2. 
 
 (2)  For laboratory test procedures that are perfo rmed using instruments, 
kits, or test systems, that have been cleared by th e FDA, the laboratory must, 
at a minimum, follow the manufacturer's instruction s for calibration and 
calibration verification procedures using calibrati on materials specified by 
the manufacturer. 
 
 (3)  For each method that is developed in-house, a nd is a modification of 
the manufacturer's test procedure, or is an instrum ent, kit, or test system, 
that has not been cleared by the FDA, the laborator y must: 
 
 (a)  Perform calibration procedures at a minimum, in accordance with 
manufacturer's instructions, if provided, using cal ibration materials 
provided, or specified, as appropriate, and with at  least the frequency 
recommended by the manufacturer. 
 
 (b)  Set limits for calibrations, and the frequenc y of calibration if 
manufacturer's instructions are not provided using calibration materials 
appropriate for the methodology.  If possible, the calibrator will be 
traceable to a reference method or reference materi al of known value. 
 
 s.  Equipment Maintenance and Function Checks.  Th e laboratory must perform 
equipment maintenance and function checks that incl ude electronic, mechanical 
and operational checks as follows: 
 
 (1)  Maintenance of equipment, instruments, and te st systems  
 
 (a)  For manufacturers' equipment, instruments or test systems cleared by 
the FDA, the laboratory must: 
 
 1 .  Perform maintenance as defined by the manufactur er and with at least the 
frequency specified by the manufacturer; and 
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 2 .  Document all maintenance performed. 
 
 (b)  For equipment, instruments, or test systems n ot cleared by FDA, or 
equipment, instruments, or test systems that have b een modified, or developed 
in-house, the laboratory must: 
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 1 .  Establish a maintenance protocol that ensures eq uipment, instrument, and 
test system performance necessary for accurate and reliable test results and 
test result reporting; 
 
 2 .  Perform maintenance with at least the frequency specified in Chapter 2; 
and 
 
 3 .  Document all maintenance performed. 
 
 (2)  Function checks of equipment, instruments, an d test systems  
 
 (a)  For manufacturers' equipment, instruments, or  test systems cleared by 
the FDA, the laboratory must: 
 
 1 .  Perform function checks as defined by the manufa cturer and with at least 
the frequency specified by the manufacturer; and 
 
 2 .  Document all function checks performed. 
 
 (b)  For equipment, instruments, or test systems, not cleared by FDA, or 
equipment, instruments, or test systems, that have been modified or developed 
in-house, the laboratory must: 
 
 1 .  Define a function check protocol that ensures eq uipment, instrument, and 
test system performance necessary for accurate and reliable test results and 
test result reporting; 
 
 2 .  Perform function checks including background or baseline checks 
specified in Chapter 2.  Function checks must be wi thin the laboratory's 
established limits before patient testing is conduc ted; and  
 
 3 .  Document all function checks performed. 
 
 t.  PT.  Each Hematology Laboratory must enroll in  a PT Program.  The PT 
standards and the acceptability of PT Program are a ddressed in Chapter 2.  The 
laboratory must test the samples in the same manner  as patients' specimens. 
 
4.07  COAGULATION AND SPECIAL COAGULATION 
 
 Each VA medical center's Pathology and Laboratory Medicine Service will 
provide services, or access to diagnostic and monit oring testing services, for 
coagulation disorders that will serve the needs of the VA medical center's 
patient case type and mix.  Tests should be of a qu antitative nature and 
quality control parameters will be appropriately ap plied. 
 
 a.  Accessioning and Examination of Specimens.  Sp ecimens will be 
accessioned and examined for conformance to specime n requirements, with 
specimen rejection documented and the report of rej ection, with reasons, 
included in the DHCP report. 
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 b.  Reports and Retention of Specimens.  Reports w ill be retained in the VA 
medical centers DHCP.  Specimens are saved in a fas hion that best meets the 
needs of the laboratory, for example, refrigeration  of all excess blood until 
completion of the analysis and for at least 24 hour s after verification of 
results. 
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 c.  Use of Specimens for Scientific/Research Purpo ses.  Specimens that are 
submitted for analytical testing shall not be used for research purposes 
unless the research protocol has been subjected to the scrutiny of and 
approval of the medical center's review board. 
 
 d.  TQI.  An overall program in quality improvemen t will be established in 
each coagulation laboratory testing site with a pro gram of PT and quality 
control described in subparagraphs 4.07 e and f. 
 
 (1)  The laboratory must follow all policies and s tandards prescribed in 
Chapter 2, in identifying problems in: 
 
 (a)  Laboratory utilization, 
 
 (b)  Specimens and their transport, 
 
 (c)  Analytical testing, or 
 
 (d)  Distribution or effective utilization of test  results. 
 
 (2)  These studies must be documented and reported  to the laboratory's TQI 
committee and of the medical center's TQI committee  for review and approval. 
 
 (3)  Different laboratories are subject to differe nt sets of problems; 
therefore, these elements of quality improvement sh all be individualized to 
the needs of the VA medical center's. 
 
 (4)  VA consultants named by the Director, Patholo gy and Laboratory Medicine 
Service, VA Central Office, will share with other V A laboratories their TQI 
Programs as examples that may be useful for incorpo ration in other laboratory 
settings. 
 
 (5)  Successful quality improvement is a program t hat fully meets the 
requirements of JCAHO and CAP laboratory accreditat ion programs. 
 
 e.  PT in Hematology/Coagulation.  The PT Program employed by the 
Hematology/Coagulation testing site must provide ch allenges for assays which 
the laboratory currently performs. 
 
 (1)  There will be at least three testing events a t approximate equal 
intervals per year.  There will be at least five sa mples per event. 
 
 (2)  Approved PT Programs include those that are a pproved by national 
accreditation bodies.  Unapproved programs will not  be accepted for 
utilization by VA laboratories.  
 
 (3)  In order to pass a PT, the Hematology/Coagula tion testing site must 
determine the correct response for each analyte by the distance of the 
response from the target value. 
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 (a)  The correct response must be determined by us ing either fixed criteria 
based on the percentage difference from the target value or the number of SD 
the response differs from the target value. 
 
 (b)  The criteria for acceptable performance are: 
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CRITERIA FOR ACCEPTABLE PERFORMANCE 
 
 
 1 .  Platelet Count  Peer group mean +/- 3SD or 25 

percent, whichever is less 
 
 2 .  Fibrinogen  Peer group mean +/- 3SD or 20 

percent, whichever is greater 
 
 3 .  Partial Thromboplastin Peer group mean +/- 3SD o r 15 

percent, 
       Time  whichever is greater 
 
 4 .  Prothrombin Time  Peer group mean +/- 3SD or 15 

percent, whichever is greater 
 
NOTE:  (Peer group mean and Target value may be syn onymous terms) 
 
 (4)  When a Hematology/Coagulation testing site fa ils to achieve the 80 
percent pass rate, it may elect to consult with the  VA expert consultant on 
those items in which it has failed.  Such a consult  will provide outside 
perspective training, suggestions, and/or procedura l changes that will allow 
the laboratory to improve its performance. 
 
 (5)  When a Hematology/Coagulation testing site ha s failed twice in a row, 
such a consult is mandatory.  The consultant will i ntroduce changes that will 
assist the laboratory in improving its performance.   The consulting VA expert 
advises the Director, Pathology and Laboratory Medi cine Service, VA Central 
Office, regarding the continuance of testing by the  involved laboratory. 
 
 f.  Quality Control in Coagulation.  The design of  each VA medical center's 
quality control program depends upon the laboratory 's complexity level, mode 
of operation and unique needs. 
 
 (1)  Written procedures will specify the appropria te quality control steps 
for reagents and devices. 
 
 (2)  Quality control limits must be established an d clearly recorded. 
 
 (3)  When quality control measurement parameters f all outside these limits, 
there must be specific instructions about the restr ictions on test results 
reporting, notification of supervisor, or other app ropriate responses. 
 
 (4)  All quality control activities must be docume nted.  There must be 
evidence of review of this documentation at least o n a monthly basis, with 
details of intervention activities, both short-term  and long-term, relevant to 
the problems encountered. 
 
 (5)  Quality control records shall be retained; re cords are to be disposed 
of in accordance with VHA's RCS 10-1. 
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 (6)  Preventive maintenance records shall be maint ained beyond the life of 
the applicable instrument; records are to be dispos ed of in accordance with 
VHA's RCS 10-1. 
 
4.08  DIAGNOSTIC IMMUNOLOGY 
 
 a.  The speciality of diagnostic immunology includ es the subspecialities of 
syphilis serology and general immunology.  General immunology can be further 
subdivided into
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infectious disease serology and non-infectious dise ase serology. 
 
 (1)  All VA medical centers will provide diagnosti c immunology services that 
will serve their needs in regards to patient case t ype and mix. 
 
 (2)  All testing sites that perform tests must uti lize the policies and 
standards in Chapter 2, in addition to the policies  and standards in this 
chapter. 
 
 b.  Syphilis Serology 
 
 (1)  It is the policy of VHA to standardize serolo gic testing for syphilis. 
 
 (a)  All VA medical center diagnostic immunology l aboratories performing 
serologic tests for syphilis on serum and/or spinal  fluid will use the methods 
accepted as standard by HHS, Public Health Service (PHS).  These methods are 
published in the current edition of Manual of Tests  for Syphilis  published by 
APHA American Public Health Association (APHA). 
 
 (b)  They consist of: 
 
 1 .  Non-treponemal antibody screening tests Rapid Pl asma Reagin (RPR), and  
Veneral Disease Research Laboratory (VDRL), etc.; a nd 
 
 2 .  Confirmatory anti-treponemal antibody tests Fluo rescent Treponemal 
Antibody-Absorbed (FTA-ABS), and Microhemagglutinat ion - Treponema pallidum 
(MHA-TP). 
 
NOTE:  The VDRL slide test is still the only approv ed test for use with spinal 
fluid. 
 
 (2)  At the request of those facilities that do no t perform confirmatory 
syphilis testing locally, the VA Reference Laborato ry for Selected Serologic 
Studies at the VA Medical Center, Lexington, KY, wi ll perform the MHA-TP test 
for confirmation of positive non-treponemal tests.  These tests will be 
conducted in accordance with techniques outlined in  the current edition of 
Manual of Tests for Syphilis . 
 
 (3)  All VA medical centers will conform to the po licy of their State health 
departments in reporting of positive seroreactors. 
 
 (4)  Diagnostic immunology laboratories performing  serologic tests for 
syphilis will perform and document all appropriate quality control activities. 
 
 (a)  Equipment, glassware, reagents, controls, and  techniques must conform 
to manufacturer's specifications. 
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 (b)  A positive serum control of known titer or co ntrols of graded 
reactivity, including a negative control, must be r un concurrently with 
patient specimens. 
 
 (c)  Test results may not be reported unless the p redetermined reactivity of 
the controls is observed. 
 
 (d)  Records of quality control activities must be  retained; records are to 
be disposed of in accordance with VHA's RCS 10-1. 
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 (5)  Diagnostic immunology laboratories that perfo rm syphilis serology must 
be enrolled in a national proficiency testing progr am that provides at least 
three challenges a year consisting of five specimen s in each challenge.  NOTE:  
Corrective action for unacceptable test performance  must be documented and 
maintained; records are to be disposed of in accord ance with VHA's RCS 10-1. 
 
 c.  General Immunology.  General Immunology consis ts of infectious disease 
and non-infectious disease serologic testing. 
 
 (1)  Infectious disease serology includes many tes ts, ranging from serologic 
techniques for infectious mononucleosis to Western blot testing for Human 
Immunodeficiency Virus (HIV) antibody detection. 
 
 (a)  Either antigen or antibodies may be detected.  
 
 (b)  Non-infectious disease immunologic testing in cludes tests for detection 
of auto-immune antibodies and measuring immunoglobu lin levels as well as 
complement components. 
 
 (2)  VA medical center laboratories and testing si tes performing serologic 
tests in general immunology must perform and docume nt all applicable quality 
control activities. 
 
 (a)  A positive serum control, or controls of grad ed reactivity including a 
negative control, must be run concurrently with pat ient specimens. 
 
 (b)  Controls must be employed that evaluate all p hases of the test system 
(e.g., for complement fixation testing; antigen, co mplement, buffer, 
erythrocyte, hemolysin, serum) to ensure that the t est system is functioning 
properly, and if positive and negative controls are  not working properly. 
 
 (c)  Test results may not be reported unless the p redetermined reactivity of 
the controls is observed. 
 
 (d)  Records of all quality control activities mus t be retained; records are 
to be disposed of in accordance with VHA's RCS 10-1 . 
 
 (3)  Laboratories performing general immunology pr ocedures must be enrolled 
in a PT Program that provides at least three challe nges per year consisting of 
five specimens. 
 
 (a)  The program must also evaluate test performan ce, and list criteria for 
acceptable performance for both qualitative and qua ntitative testing. 
 
 (b)  Corrective action for unacceptable test perfo rmance must be documented 
and maintained; records are to be disposed of in ac cordance with VHA's RCS 10-
1. 
 
4.09  FLOW CYTOMETRY 
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 a.  Flow Cytometry analysis is a specialized servi ce available at a limited 
number of VA medical centers. 
 
 (1)  The VA medical center will provide this servi ce if a section of Flow 
Cytometry is established with: 
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 (a)  Appropriate equipment, 
 
 (b)  Specimen handling and processing procedures, and 
 
 (c)  Adequately trained personnel. 
 
 (2)  The section of Flow Cytometry will be under t he direction of a board-
certified pathologist, or certified, qualified, exp erienced clinical 
pathologist, or doctoral scientist. 
 
 (3)  Flow Cytometry procedure manuals shall be in conformance with current 
NCCLS, GP-2 guidelines. 
 
 (a)  A current manual of procedures will be availa ble in the Flow Cytometry 
section at all times. 
 
 (b)  All flow cytometry testing sites will follow the policies in chapter 2, 
in addition to the policies and standards in this c hapter. 
 
 (4)  The Flow Cytometry section must satisfy guide lines for general 
laboratory safety (see Ch. 15). 
 
 (5)  All samples must be handled using universal p recautions. 
 
 b.  Inspection and Accreditation.  The Chief, Path ology and Laboratory 
Services of each VA medical center providing a Flow  Cytometry service is 
mandated to apply for institutional membership and participate in the 
laboratory accreditation program of CAP. 
 
 c.  Responsibilities 
 
 (1)  The Chief, Flow Cytometry, must: 
 
 (a)  Have knowledge and expertise in Flow Cytometr y to ensure acceptable 
practices in VA medical centers. 
 
 (b)  Be responsible for the overall operation and administration of the Flow 
Cytometry Section. 
 
 (2)  The Supervisor of Flow Cytometry, must: 
 
 (a)  Be responsible for day-to-day supervision of the laboratory operation, 
testing and reporting of results. 
 
 (b)  Be accessible to provide on-site, telephone, or electronic 
consultation, to resolve technical problems. 
 
 (c)  Ensure that the appropriate policies and proc edures are followed, 
adequate records are maintained and training of per sonnel are conducted. 
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 d.  Quality Improvement 
 
 (1)  The Chief, Flow Cytometry Section, must estab lish a quality improvement 
program to: 
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 (a)  Monitor, evaluate the quality, appropriatenes s and effectiveness of 
test results for patient care, and 
 
 (b)  Resolve any identified problems. 
 
 (2)  The Flow Cytometry section will: 
 
 (a)  Comply with NCCLS specific guidelines.  Proce dure manuals must conform 
to NCCLS GP2-A-2, "Clinical Laboratory Procedure Ma nuals," (see subpar. 4.12 
n); and 
 
 (b)  Participate in an approved PT Program.  NOTE:   Currently approved PT 
Programs include the CAP survey and PT Program offe red by selected vendors of 
flow cytometry reagents. 
 
 (3)  There will be established criteria for sample  acceptance and rejection. 
 
 (4)  The procedure for labeling and identification  of specimens must be 
written in the section's procedure manual. 
 
 e.  General Flow Cytometry Practices 
 
 (1)  Quality Control 
 
 (a)  The section of Flow Cytometry will ensure tha t all aspects of clinical 
testing from specimen acquisition to the reporting of results are properly 
controlled and evaluated. 
 
 (b)  The process of quality control must include t he following: 
 
 (1 )  Alignment, calibration and compensation of the c ytometer; 
 
 (2 )  Positive and negative controls; 
 
 (3 )  Antibody quality control; 
 
 (4 )  Specimen handling and preparation; and 
 
 (5 )  Differentials and lymphocyte gating. 
 
 (c)  When applicable, the Flow Cytometry section w ill establish its own 
database to define the distribution within a normal  population of cells for 
each marker. 
 
 (d)  Quality control procedures that fail to meet the criteria specified 
must be corrected.  Remedial actions taken will be documented and reviewed by 
the Chief, Flow Cytometry, and supervisor. 
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 (e)  Biological control materials must be used to identify cells with 
abnormal stem lines (aneuploid DNA (deoxribonucleic  acid) content).  These 
controls may be normal human cells or nucleated red  cells of chicken or trout. 
 
 (f)  A standard quality control procedure must be established for 
purification, staining and instrument analysis.  Wh en applicable, the 
laboratory must maintain its own database for every  assay performed and ensure 
that the daily assays fall within two standard devi ations from the mean. 
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 (g)  Depending on the anticoagulant used, the samp le must be analyzed within 
an acceptable time frame, to be established by the Chief, Flow Cytometry 
Section. 
 
 (h)  The quality control procedure must evaluate t he sensitivity and 
specificity of staining. 
 
 (i)  Each new lot of monoclonal and/or polyclonal reagent must be compared 
in parallel to the lot currently in use for sensiti vity and specificity. 
 
 (2)  Patient Specimen Identification.  There will be a specimen 
identification system in use to identify all specim ens processed and reported. 
 
 (3)  Collection and Preservation of Specimens.  Ac id citrate dextrose (ACD), 
ethylene diamine tetracetic acid (EDTA), or Heparin  anticoagulant may be used.  
Samples must be transported and stored at room temp erature (18 degrees 
Centigrade to 25 degrees Centigrade). 
 
 (4)  Safety.  It is advisable that samples be fixe d with paraformaldehyde 
after staining to avoid contamination of the cytome ter with infectious agents. 
 
 (5)  PT 
 
 (a)  The section of Flow Cytometry will participat e in approved PT Programs.  
NOTE:  Currently, the CAP survey and selected progr ams from vendors of flow 
cytometry reagents are the major programs offered. 
 
 (b)  Results that vary by greater than two standar d deviations from the 
mean, must be evaluated for extralaboratory and int ralaboratory problems. 
 
 (6)  Reporting of Results 
 
 (a)  All results must be reported to authorized cl inical staff in a timely 
fashion, after they have been verified by the Flow Cytometry Supervisor and 
certified by the Chief, Flow Cytometry. 
 
 (b)  Reports on DNA measurements should include a description of the 
staining procedure and DNA proliferative status.  T he DNA index should be 
calculated with reference to human cells. 
 
 (c)  A normal range should be included for compari son purposes, on the test 
report form.  All results will be placed in the pat ient's chart, and duplicate 
copies will be available and easily retrievable as determined by each 
facility's degree of internal networking with DHCP.  
 
 (d)  A summary of results should follow all analys es, such as percent 
antibody positivity, interpretation, and diagnosis.  
 
4.10  CLINICAL CYTOGENETICS SERVICES 
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 Cytogenetics is a branch of clinical genetics and deals with the study of 
chromosomes.  Within VA, due to the highly speciali zed nature of the subject, 
the cytogenetics laboratory functions as a referenc e laboratory.  It is a part 
of the Pathology and Laboratory Medicine Service an d the Chief, Pathology and 
Laboratory Service, is responsible for maintaining high standards of quality 
in delivery of cytogenetic services. 



 
January 31, 1994   M-2, Part VI 
    Chapter 4 
 
 
M-2, Part VI   January 31, 1994 
Chapter 4 

 
    4-112 
 
4-112 

 
 a.  A cytogenetic study may be indicated for a num ber of clinical 
conditions; therefore, the laboratory must be staff ed with individuals who 
have a broad knowledge of clinical genetics. 
 
 (1)  The cytogenetics laboratory must be directed by a individual with a 
minimum of an M.D. or Ph.D. Degree and 2 years of f ellowship in clinical 
cytogenetics in a center accredited for such traini ng by American Board of 
Medical Genetics (ABMG). 
 
 (a)  The Chief, Cytogenetics Laboratory, is respon sible for the professional 
and technical aspects of the cytogenetics services and will be responsible for 
the final reporting of all test results. 
 
 (b)  The Chief, Cytogenetics Laboratory, must be c ompetent in interpreting 
and communicating the results to the appropriate he alth care professionals who 
are directly involved in patient management. 
 
 (2)  The cytogenetic technologists must have minim um of B.S. Degree in 
biological sciences at entry level with eventual ce rtification by the National 
Certification Agency in clinical cytogenetics. 
 
 b.  Standards 
 
 (1)  The laboratory must take part in the PT Progr am given jointly by CAP 
and American Society of Human Genetics (ASHG). 
 
 (2)  The laboratory will follow policies and stand ards as prescribed in 
Chapter 2, in addition to policies in this chapter and guidelines of CAP and 
JCAHO. 
 
 (3)  The cytogenetics laboratory within the VA sys tem will follow all safety 
and biological hazard regulations stipulated in Cha pter 15. 
 
 (4)  Cytogenetic technologists will receive comple te training in handling 
biological specimen and hazardous chemicals that ma y be in use in the 
laboratory. 
 
 (5)  Clinical follow-up is an important aspect of the service; therefore, 
the type of tests undertaken must be limited to the  areas where such 
communication and follow-up can be accomplished. 
 
 c.  Accessioning, Test Performance and Reporting T est Results 
 
 (1)  Accessioning 
 
 (a)  Every sample received in the laboratory must have a clinical 
information sheet with: 
 
 1 .  Patient's name, 
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 2 .  SSN, 
 
 3 .  Sample type, 
 
 4 .  Date and time of sample collection, 
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 5 .  Type of study requested, and 
 
 6 .  Tentative diagnosis with a brief background of c linical condition. 
 
 (b)  Each specimen received is immediately clocked  in, and a laboratory 
number is assigned (unique to each sample), and acc essed into the log book.  
The sample is identified by patient name and lab nu mber throughout the 
procedure and in all related paperwork such as the laboratory patient folder. 
 
 (c)  The quality and quantity of the specimen is r ecorded along with any 
unusual observations such as condition of the sampl e on receipt. 
 
 (d)  The type and number of cultures initiated mus t be recorded on the 
culture record sheet and in the clinical informatio n sheet. 
 
 (2)  Test Performance 
 
 (a)  Cultures must be initiated in parallel using two different batches of 
media, and must be incubated in two separate incuba tors. 
 
 1 .  To prevent cross contamination of samples, only one sample should be 
handled at a time while initiating the cultures. 
 
 2 .  While harvesting, care must be taken to prevent cross contamination by 
keeping each culture tube in a separate rack, and u sing a separate pipette for 
each case. 
 
 3 .  While making slides only one culture must be han dled at a time. 
 
 4 .  All slides of one culture must be removed from t he hot plate and labeled 
before proceeding. 
 
 (b)  Each culture type must be verified for qualit y and mitotic index so 
that appropriate steps may be taken such as process ing the back up culture. 
 
 (c)  Any unusual problem encountered during the pr ocessing, or if a test has 
resulted in failure (such as no metaphases or poor quality of metaphases), it 
must be brought to the attention of the Chief, Cyto genetics Laboratory, by the 
technologists as soon as possible so that: 
 
 1 .  A concerted effort may be made to overcome the p roblem, or 
 
 2 .  A early failure results may be communicated to t he referring physician. 
 
 (d)  All cytogenetic studies must be carried out u sing banding technique. 
 
 (e)  A minimum of 20 metaphases must be analyzed f or every case.  Additional 
cells may have to be examined depending upon the re ason for the study, and as 
may be warranted by the clinical information. 
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 (f)  A minimum of two karyotypes must be prepared for each case (or each 
cell line when more than one cell line is part of t he karyotype). 
 
 (3)  Reporting Test Results 
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 (a)  All final reports must: 
 
 1 .  Carry a brief summary of the results, and 
 
 2 .  Have a cytogenetic interpretation of the results  following the latest 
edition if International System for Human Cytogenet ic Nomenclature (ISCN).  
NOTE:  The latest supplement nomenclature must be u sed for cancer 
cytogenetics. 
 
 (b)  A clinical correlation of the cytogenetic res ults should be made 
whenever possible and it must be in line with the c urrent literature data.  In 
the event a test has failed, every effort must be m ade to determine the cause 
of failure, and the test failure and cause document ed. 
 
 (c)  A final report must be generated for failure reports.  NOTE:  In 
certain cases a brief recommendation should be part  of the report for further 
management of the patient. 
 
 d.  Storage of Slides, Karyotypes and Patient Fold er 
 
 (a)  A minimum of two slides must be stored for ea ch study in a dust-free 
container at room temperature. 
 
 (b)  All laboratory folders containing patient inf ormation, analysis sheet, 
slides and the karyotypes must be retained for 7 ye ars and the final report 
for 25 years.  The film strips related to the metap hases used for karyotyping 
must be part of this folder. 
 
 (c)  In laboratories that are using an automated k aryotyping system, a 
minimum of two karyotypes must be saved, and archiv ed, to enable retrieval at 
any time. 
 
 (d)  The laboratory will dispose any or all docume nts related to the test 
according to VA's RCS, as administered by Medical A dministration Service. 
 
 e.  Use of Tissue for Scientific/Research Purposes .  Tissue sent for 
cytogenetic tests may not be used for research purp oses.  However, tissue may 
be used for additional procedures as deemed necessa ry to aid in the 
interpretation of the results. 
 
 f.  Quality Improvement 
 
 (1)  The Cytogenetics Laboratory will participate in the quality improvement 
program implemented by the Chief of Pathology and L aboratory Medicine Service. 
 
 (a)  This includes assessment of the turn-around t ime of test results for a 
minimum of 30 consecutive cases.  This must be done  at least once in each 
calendar year. 
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 (b)  The appropriateness of ordering of tests must  be monitored by the 
Chief, Cytogenetics Laboratory, on a monthly basis and corrective measures, if 
needed,  must be taken immediately. 
 
 (2)  The cytogenetics laboratory must participate in the PTs given by CAP 
and ASHG. 
 
 (3)  The Chief, Cytogenetics Laboratory, and the t echnologists must 
participate in continuing education activities, and  all such activities must 
be documented by the Chief, Cytogenetics Laboratory . 
 
 g.  Internal Quality Control and Remedial Actions.   The laboratory must 
implement internal quality control which includes: the determination of the 
adequacy of the



 
January 31, 1994   M-2, Part VI 
    Chapter 4 
 
 
M-2, Part VI   January 31, 1994 
Chapter 4 

 
    4-118 
 
4-118 

patient's sample for testing in relation to the stu dy requested; sufficient 
clinical information to allow interpretation of the  results; and proper sample 
collection procedures. 
 
 (1)  The accuracy of test performance must be eval uated on a daily basis to 
ensure that appropriate culture, harvest and staini ng procedures have been 
followed to gain complete information for the type of study requested.  If a 
certain study is not routinely done in the laborato ry (such as fragile X-ray  
study which must be done only in laboratories that have sufficient experience 
with internal positive controls), such information must be passed on to the 
referring physician prior to sampling. 
 
 (2)  Cultures must be initiated in parallel using two different types of 
media or two different batches of media and maintai ned in two separate 
incubators.  Every new batch of media must be teste d for sterility and cell 
growth by running parallel cultures using old versu s new media. 
 
 (3)  The quality of metaphases and banding resolut ion obtained should be 
monitored to maintain high standards of the test.  Laboratory procedures must 
be reviewed frequently and the procedure manual mus t be updated accordingly. 
 
 (4)  The Chief, Cytogenetics Laboratory, must revi ew each case with at least 
two completed karyotypes for each test, or cell lin e, before writing the 
report.  Each case must be discussed thoroughly wit h the technologist handling 
the case and any ambiguous findings must be resolve d to the best of ability. 
 
 (5)  The final typed report must be reviewed by on e of the senior 
technologists and by the Chief, Cytogenetics Labora tory, for possible 
clerical, or other errors.  In the event a error is  identified after mailing 
the final report, an amended report must be generat ed as soon as possible.  
The final report and amended report must be made pa rt of the patient folder. 
 
 (6)  All failure cases must be documented separate ly and must have a final 
report.  The cause of test failure should be determ ined whenever possible. 
 
 (a)  If the test failure has occurred as a result of technical error, such 
incidents must be documented and discussed with the  respective technologists 
to prevent recurrence. 
 
 (b)  If the failure is due to the sample quality o r quantity, the Chief, 
Cytogenetics Laboratory, must discuss the problem w ith the referring 
physician. 
 
 (7)  Remedial actions must be taken, as needed, an d evidence of these 
actions evident in recorded documentation. 
 
4.11  URINALYSIS 
 
 a.  All VA Pathology and Laboratory Medicine Servi ces will provide 
urinalysis services for diagnostic and monitoring p urposes. 
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 (1)  Urinalysis consists of both a chemical and mi croscopic examination. 
 
 (a)  Both the chemical (dip-stick) component and m icroscopic examination 
components of the urinalysis will be subject to qua lity control, PT and 
patient test management requirements. 
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 (b)  The microscopic portion of the urinalysis wil l be performed and 
interpreted by certified medical laboratory personn el, or physicians with 
training in urine microscopy. 
 
 (2)  The standards and requirements of JCAHO and C AP must be followed.  
Inspection accreditation and PT are required. 
 
 (a)  Quality control testing, patient test managem ent, personnel assessment 
for color-blindness and all other TQI policies and standards as noted in 
chapter 2, must be followed in addition to policies  and standards in this 
chapter. 
 
 (b)  These requirements are applicable to urine te sting in all locations 
within the medical center, its clinics and remote l ocations, regardless of the 
complexity of other tests done at the same location . 
 
 b.  PT.  Participation in JCAHO inspection and CAP 's nationally-accredited 
PT Program is required for each urinalysis test sit e in the medical center. 
 
 c.  Patient Test Management.  The following are re quired in each testing 
site: 
 
 (1)  Test records .  A log of testing including the name of each pati ent 
tested, date and time of specimen collection, quali ty control test results, 
patient test results and the name of the individual  who performed each test 
will be kept at each testing location. 
 
 (2)  Test reports .  The test result must be reported in accordance w ith 
requirements in chapter 2, and the result must be m aintained; records are to 
be disposed of in accordance with VHA's RCS 10-1. 
 
 d.  Quality Control.  The following are required i n each testing site: 
 
 (1)  Reagents.  The date of opening each container  of reagents (dip-sticks) 
shall be marked on the container.  Reagents shall n ot be used after their 
expiration date. 
 
 (2)  Procedure Manual.  A procedure manual contain ing current information on 
correct testing procedures and written in the forma t recommended in NCCLS 
approved guideline, GP2-A2, "Clinical Laboratory Pr ocedure Manuals," will be 
available at each testing location. 
 
 (3)  Frequency of Quality Control Testing.  Qualit y control tests must be 
performed at least once on each shift in which test ing is performed, and must 
be documented in the same log that records patient test reports. 
 
 (4)  Personal Performing Quality Control Testing.  The person who performs 
the test on patient specimens will perform the qual ity control test at least 
once on each shift in which the testing is performe d. 
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 (5)  Scope of Quality Control Testing.  Urine dip- stick one level of 
abnormal control material will be used for each tes t, or batch of tests. 
 
 (6)  Urine Microscopic Examination.  Microscopic f indings of each test 
result will be compared with dip-stick results and documented in a log book. 
 
 (7)  Urine Pregnancy or Ovulation.  For tests by d ip-stick, one level of 
abnormal control material will be used for each tes t, or batch of tests. 



 
January 31, 1994   M-2, Part VI 
    Chapter 4 
 
 
M-2, Part VI   January 31, 1994 
Chapter 4 

 
    4-122 
 
4-122 

 (8)  Documentation of Quality Control Results and Remedial Actions.  Quality 
control results, their analysis and review, and rem edial actions, if any, must 
be documented for each urinalysis testing location:  
 
 (a)  In the VA medical center's main clinical labo ratory. 
 
 (b)  Each ancillary testing site in the medical ce nter. 
 
 (c)  Each medical center's outreach sites. 
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